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LCP CHEMICALS, INC. SUPERFUND SITE 

NEXUS SUMMARY SITE FOR E.I. DUPONT DE NEMOURS AND COMPANY 

Introduction 

E.I. duPont de Nemours and Company ("DuPont") is liable as the owner of the LCP Site 

at the time of disposal of hazardous substances, see 42 U.S.C. § 9607(a)(2), and as an entity that 

arranged for the disposal of hazardous substances, see 42 U.S.C. § 9607(a)(3). There is evidence 

that during DuPont's ownership period, DuPont introduced industrial fill material in and around 

the LCP Site, which fill material contained contaminants of concern, including metals and base-

neutral compounds. There is also evidence ofhazardous substances discharged from another 

parcel owned by DuPont that reached the LCP Site. Hazardous substances present at the LCP 

Site (including, but not limited to, arsenic) were known to be utilized in DuPont's operations on 

adjacent properties, which operations took place from approximately 1880 through 1990. 

Ownership 

In addition to the adjacent property it still owns on Tremley Point (Block 586, Lots 8, 9 

and 11 ), DuPont has acknowledged its ownership, beginning in 1928, of various portions of the 

LCP Site (Block 587, Lots 3.01, 3.02 and 3.03): a "Western Property" covering approximately 

12.8 acres that it owned through 1949; and an "Eastern Property" that it owned through 1963. 

DuPont had acquired various parcels in the Tremley Point area of Linden from, and/or through, 

its acquisition of the assets of Grasselli Chemical Company in 1928, and transferred some, but 

not all, of that land to I.G. Farben via the sale to I.G. Farben ofGrasselli Dyestuff Corporation 

(later General Aniline Works, Inc.). 1 

'·DuPont 104(e) Response (March 5, 1999) (Exhibit A) at Item 3; DuPont 104(e) Response (March 22, 1999) 
(Exhibit B) at 1-3 & lteri13; Brown & Caldwell, Remedial Investigation Report, LCP Chemicals, Inc. Superfund 

1 437429 
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Disposal ofHazardous Substances in Fill Material and Surface Discharges 

The LCP Site, along with most of the surrounding area, originally consisted of tidal 

wetlands, and was gradually filled in with non-indigenous materials, including ash, cinders, and 

other materials. Both soil borings and analysis of historical maps and aerial photographs confirm 

the presence of anthropogenic fill throughout the LCP Site.2 

Filling activity took place at the LCP Site during the period of DuPont's ownership. 

Aerial photographs from 1940 and 1947 show extensive areas of active filling. Most ofthe 

filling was done by 1949.3 Between 1928 and 1975, DuPont dumped coal ash and numerous 

other wastes on the lands that it owned in Linden.4 These fill materials contained a wide range 

of contaminants, including metals (such as lead, cobalt, and arsenic), chlorobenzene, and 

polycyclic aromatic hydrocarbons, which resulted from the common practice of using 

combustion residues as fill material. These contaminants are consistent with the industrial fill 

used at the adjacent DuPont property. 5 DuPont is also known to have disposed of its aqueous 

manufacturing wastes in the surrounding marshland during the same time period, which waste 

Site, Linden, New Jersey (July 2013) ("RIR") (Exhibit C) at 1-2 to 1-3, Table 1-1, & App. A (describing history of 
property transfers); Record of Decision (February 2014) (Exhibit D) ~8 ("GAF Corporation purchased the site from 
E.l. duPont de Nemours and Company on about September 15, 1949"). 
2 RIR (Exhibit C) at 2-2 to 2-3 to Figures 2-2 through 2-4; Record of Decision (February 2014) (Exhibit D) at 1. 

3 RIR (Exhibit C) at 2-3 to 2-4 Figures 2-8 through 2-10; URS Corporation, Final Work Plan; Remedial 
Investigation and Feasibility Study for the LCP Chemicals, Inc. Superfund Site, Linden, New Jersey (April12, 
200 I) (Exhibit E) at 1-6 ("In 1940, the northern portion of the LCP Chemicals, Inc. site was still undeveloped 
marshland" except for railroad tracks along Tremby Point Road). 
4 Land Disposal Activity Sheet for Linden, NJ (Exhibit F). 

5 RIR (Exhibit C) at ES-2 and Figure 6-48. Soil contaminants found at both the LCP Site and the adjacent DuPont 
site include chlorobenzene, mercury, phenanthrene, fluoranthene, pyrene, lead, zinc, cobalt and arsenic. 
Groundwater contaminants found at both sites include methylene chloride, toluene, barium, cadmium, mercury, 
chlorobenzene, arsenic, lead, manganese, and cyanide. NUS Site Inspection Report- Executive Summary (January 
9, 1985) (Exhibit G) at MAXUS3918677- MAXUS3918692; NUS Final Site Inspection Report (October 18, 1985) 
(Exhibit H) at MAXUS3918718- MAXUS3918728; Revised Phase II Remedial Investigation Work Plan 
(December 31, 1996) (Exhibit I) at MAXUS3919138- MAXUS3919147. 
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resulted from the manufacture of inorganic compounds (e.g. phosphate plaster, hypo-muds, 

silicate muds, and metal sulfides).6 

In addition to filling activity, DuPont is known to have discharged various COPCs during 

its operational period, which have been encountered on the LCP Site. In particular, elevated 

arsenic concentrations in the headwater area of South Branch Creek relate to an off-site source 

from historic operations at the DuPont Site. 7 Arsenic is not associated with the chlor-alkali 

process employed on the LCP Site, but is known to have been used in DuPont manufacturing and 

has been detected in elevated concentrations throughout the DuPont site in both soi18 and 

groundwater. 9 DuPont is known to have produced arsenic-containing products at the DuPont 

site, including but not limited to arsenic acid, lead arsenate and iron arsenate. 10 This contaminant 

likely migrated from the DuPont site to the LCP Site as a result of overland flow in the swale 

along the railroad tracks. 11 

Similarly, other contaminants at the LCP Site, including lead, cobalt, zinc, and base-

neutral compounds, also likely originated with off-site sources such as DuPont, as they are not 

believed to be associated with the industrial operations conducted at the LCP Site. These 

contaminants, as well as mercury, chromium, and nickel, have all been identified in soils and/or 

6 Remedial Action Selection Report ("RASR") for DuPont Grasselli Site (January 2008) (Exhibit K) at A-1. 
7 RIR (Exhibit C) at 6-11 to 6-12; DuPont Environmental Remediation Services, Operational History of the DuPont 
Grasselli Facility (September 28, 1990) (Exhibit N) at pg. 33. 

8 Remedial Action Workplan Form, DuPont Grasselli Site (October 15, 2010) (Exhibit L) at pg. 2; Revised Phase II 
Remedial Investigation Work Plan (Exhibit I) at MAXUS39190 19, MAXUS3919031; Parsons, Remedial Action 
Work Plan, DuPont Grasselli Site (October 2010) (Exhibit M) at pg. 14. 

9 Corporate Remediation Group, Groundwater Current Conditions Report, DuPont Grasselli Site, Linden, New 
Jersey (July 2009) (Exhibit J) at pg. 8; Remedial Action Workplan Form (Exhibit L) at pg. 2 . 

10 Operational History (Exhibit N) at Figure 9. 
11 RIR (Exhibit C) at 6-26 & Figure 2-25. 
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groundwater at the DuPont Site.12 Indeed, many contaminants, including arsenic, lead, barium, 

cadmium and P AHs have been identified as site-wide COPCs at the DuPont Site. 13 

Conclusion 

DuPont owned the LCP Site when hazardous substances were disposed of at the LCP Site 

through filling activity. DuPont itself arranged for those disposal activities. In addition, 

discharges from a separate DuPont parcel, containing arsenic and other hazardous substances, 

reached the LCP Site. Accordingly, DuPont is a potentially responsible party under CERCLA 

and should be issued a General Notice Letter ("GNL") from EPA and contribute toward the 

investigation and cleanup of the LCP Site . 

12 RASR (Exhibit K) at A-6- A-17; Remedial Action Workplan Form (Exhibit L) at pg. 2 . 
13 RASR (Exhibit K) at A-13; Revised Phase II Remedial Investigation Work Plan (Exhibit I) at MAXUS3919019, 
MAXUS3919031. 
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BY FACSJMI.LlE . 
(212) 637-3096 

Mr. Muthu Sundram 
Office ofRegionaJ Counsel 
New Jersey Superfund Branch 
U.S. Environmental Protection Agency 
290 Broadway, l71h Floor 
New York, NY 10007-1866 

302 774 5474 

March 5, 1999 

-· 

Re: LCP Chemicals, lnc. Superfund Site 
Linden, Union Count.y, New Jersey 

Dear Mr. Sundram: 

r----
I 
' 
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Enclosed please find an initial response of E. L du Pont de Nemours and Company ("J)uPont") to the Request for Information for the LCP Chemicals, Inc. Superfund Site in Linden, New Jersey. We appreciate the extension of time given to respond. · 

We have tbund doing the title search and requisite surveying more dillic.:ult and 
time consuming than anticipated. 8oth were critical to clarifying ownership issues. We cxpt::cl In supplement this response next week with the attachments and additional infonrmtion making DuPont's response to the Request for Information more meaningful. 

Very truly yours, 

~u.A~ 
Barbara U. Gravely 

E I, du Ponrlie N&onaura ani! Cuml'•nv (!) Prinlod on R&cyclon Popbl" 
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cc: Ms. Patricia Simmons -=-

Emergency and Remedial Response Division 
U. S. Environmental Protection Agency 
290 Broadway, 20'h Floor 
New York, NY I 0007-1866 

John McGahren, Esq. 
Pitney, ~ardin •. Kipp & Szuch . 

· Bernard J. Reilly, Esq. 
DuPont Legal 

John L. Riddle 
DuPont Corporate Remediation Group 

302 774 5474 PAGE 3 
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1. 

E. I. DUPONT DE NEMOURS AND COM"I,ANY 
RESPONSE TO REQ'UEST ll'OR INFORMATION . 

LCP CHEMICALS, INC. SlJPERFUND SITE 
LINDEN, NEW JERSEY 

a. . ~ State the legal name of your business. 

E. 1. duPont de Nemours and Company 

b. State the name and address of the president or the chairman of the boMd, or ol.h~r 
presiding officers of your business. 

Charles 0. Holliday, Jr. 
Chairman, CEO and President. 
1007 Market Street 
Wilmington, DE 19898 

c. ldentify the state of incorporation of your business and your business agent lor 
service ofprocess in the state of incorporation and in New Jersey. 

lncorponated in the Stnte of Delaware in September 191 S. For llt~bwnn•, 
E. I. du Pont de Nemours nnd Company serves as its own l'cgistercd 11gcnt 
located at 1007 Market Street, DuPont Bldg. 8048, Wilmington, DE 1')898, 
Attention: Co1·porate Secretnry or Assistnnt Secrct~u·y 

The registered agent for New Jersey is CT Corporation System, 820 Dear 
Tavern Road, West Trenton, NJ 08628 

d. Provide a copy of your business ''Certificate oflncorporation" and a.ny 
amendments thereto. 

Attached. 

e. Tfyour business is a subsidiary or affiliate of another company, or has subsidiaries 
or is a successor to another company, identify these related companies. for end1 
related company, describe the relationship t.o your business and indicate the dale 
and manner in which each relationship was established. 

The DuPont Company is not a subsidiary or nffilinte of nnothcr cnmpnny. II: 
is a Fortune SOO company that has been in business nearly 200 ycau·s. Unring 
the time, DuPont has been affiliated with numy other entities t·hrough 
acquisition or merger; it has also subsequently divested ibclf of entities. 
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2. 

DuPont will be pleased to supply informntion on any specific. entity alpon 
request. 

-,; 

Does the business entity identified in Question I above have a permit or perm irs issued 
pursuant to the Resource Conservation and Recovery Act, 42 U.S.C. Section 6901 el .\'tUJ? 
Also, if any ofthe business entilies identified in Question 1 above has/had an EPA 
Identification Number, state it in your answer to this Question. 

_The DuPont Company currently operates at over 60)ocations throughout the _ 
United_ States; biltorically the n-umber is much larger .. It would be very onerous to 
answer this question and also not relevant to the concerns addr~sed in .thill 
Information Request. 

The EPA identification Number for the Grasselli Plant in Linden is N.JD002185965. 

If the Agency is interest in the number for nny other plant location, it will lH~ givL~n 
upon request. 

3. Do you currently own, operate, lease, or maintain, or have in the past owned, operated, 
leased, or maintained any real property at the LCP Chemicals, lnc. Site? Provide all 
relevant documentation, including leases, deeds, or other materials which relate to Sllch 
prelllJses. 

Dul,ont does not currently own or operute amy renl property nt the LCP Chcmic••ls, 
Inc. Superfund Site (the "LCP Site" or the "Site"). In the pnst, however, Du Ponr 
owned part of the Site. DuPont acquired title to a portion of the LCP Site on 
December l, 1918, when it purchased the assets of The Gr11sselli Chemicnl Compnny 
(Ohio). Mtb~_pgh:lD_u~on.tlimm.~~!!IYJ!r.!n.@m.~(J.!b.~.Hr.~~¥~11i ·,(QJ_aj_~) :~.S.!~J~_,:htils' 
J!,l!mb~9l!.~-~!J~~~b,jdiary;il'beJ~a:a_~-~-~ILfJ.~!mk8.LQ!mp_@.~Y:,<R~t!\}!!l!~~)f:_i~:u 
"~g~i~~ .. !i.ti.,J.P .. th'-~•~m.~.Pru:~M!!~e{J~J.JJ!~~!!.UJJS~!r,~~-'!! .. ~l?J.~!-iff~ll~.!L!!l~£ 
G.I!!•.!IJi.(!!'-laware) ,sul)sidl~O' ~t~~JJ!t:<E!!!!~!ti..£h£!!lt~~-•l~J.tepnrt:mcn t 
t>..f~!!.!lP•t:B~--umeil:ownenhipJ!fl.t~S!t~$1Jt;~~ePtember,el5;~1949;"¥Dii.Poift:th·eri7 
;:!!ll,d.JJ.!.tPArn~o...:o.Ub_e:~QL~i!!.~~!l~rntAPilira~-~FJ!.m:~~Jl.!ID!.ljn_p.(~MJAF}~~. 

if.h!.~gl!~Y!t!?J!.~~J}-'J!D8_Jhroiigh1l949jperiod ·or ownersh ip·?I•fo~oj5ea'jUio!!SJ_.o.Qif~ 
~!iP!~£.tR1t!tu~~LCP;Site:-rjJndeed, the evidence suggests that GA.F did not co11struct the 

Jirst of two chlorine plants at the Site untilnt least 1952. That evidence indudcs 
lJSEPA Region ll's own August ll, 1996 Removal Site Evaluation for the LCI, Sih~. 
In lbe evaluation, USEPA states that "GAF had tlroduced chlorine ond sodium 
hydroxide at this location since 1952." An April 6, 1949 resolution nf the DuPont 
Executive Committee confirms USEPA's conclusion. The resolution describes the 
pnrcel to be sold to GAF on September 15, 1949 as "idle htnd." LCJ) 
Transportation, l·nc.'s September 30, 1988 ECRA AppUcability/Nnnnpplknbility 
Affidavit to NJDEP also describes the LCP Site ns n "22 ncn~ fndlity, which wns 
constructed by GAF in the mid to late 1950's." Thus, GAF did not build its chlorhu! 
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4. 

production facilities and no operations occurred at the Site until, nt the enrlicst·, 
1951, three years after DuPont sold its portion of the Site on September 15, 1949. 

li:Jentity the business entity and provide the exact Jot and block numbers of all of the 
business entity's past and present operations at the Site in Linden, New Jersey. Provide~~ 
map identifYing the location of these properties. Provide the dt1te(s) of each of the 
business entity's operations at the above-referenced lot and block numbers. 

l>uPo!'t has never had any operations on the Site._ S~fer to the respo••se to Que_sl.ion 
3 above. 

5. Provide a full description of all past and present operations of each business entity 
identified in Question 4 above. Your description shall include, but not be limited to, all 
manufacturing, research and development, processing, maintenance, and/or handling 
activities. ·For each type of operation described in the answer to this Question, proviclc the 
name(s), and job description(s) of the person or persons responsible for the munugt::ment 
of that particular operations. If such person(s) are no longer employed hy the comp~ny, 
provide their last known addresses. 

DuPont has never had any operations on the Site. Refer to c:he a·esponse to Question 
3 above. 

6. Uas the business entity-identified in Question 4 above generated, purchased, used and/or 
handled in any manner any hazardous substance in any of its operations or mainLenance? 
l's that business entity currently engaged in such practice? 

a. In what years did the business entity generate, purchase, use and/or handle any 
chemicals, halogenated or non-halogenated. 

b. For what purpose were any halogenated or non-halogenated chemicals generated, 
purchased, used and/or handled by the business entity. · 

c. What was the volume of the halongenated or non-halogenated chemicals chemicals 
generated, purchased, used and/or handled by the business entit.y or nn annu~tl or 'iny · 
other durational basis? 

Not applicable. DuPont has never had any operations on the Site. Refer tu the 
response to Question 3 above. 

7. Describe Ill storage and disposal practices employed by your company with respect to all 
hazardous substances, hazardous wastes and/or "CERCLA waste material" including, but 
not limited to, mixtures, solvents and degreasers, paints and paint-thinners handled in any 
way in the operation of the business entity identified in Question 4 above from the time 
operations commenced until the present. Include all on-site and off-site storage and 
disposal activities. 
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Not applicable. DuPont lias never had any operations on the Site. Refer to the 
response to Question 3 above. 

8. Indicate whether the business entity identified in Question 4 above used lagoons, 
impoundments and/or storage tanks to treat, store and/or dispose of hazttrdous m<llerials. 
hazardous waste or "CERCLA waste material". lf such units were used, please indicall! 
the following: 

a. . The installation date of s~d unit(s); 

b. The use of said unit(s); 

c. Whether hazardous substances, hazardous wastes and/or CERCLA waste material 
were stored/disposed of in said unit(s); and 

d. The disposition of said unit(s). 

Not applicable. DuPont hqs never had any OJlerations on the Site. Hcferlo thr. 
response to Question 3 Rbove. 

. I 

9. Provide a copy of each document which relates to the generation, purchase, usc, handling, 
hauling, and/or disposal of all hazardous substances, hazardous wastes aaid/or "CERCLA 
waste material, identified in response to question 6, 7, and 8 above. 

Not applicable. DuPont has never had any operntions on the Sil.c. llt~r,~r lo uu~ 
response to Question 3 above. 

10. Provide the date of any release of hazardous substances, hazardous wastes and/or 
"CERCLA waste material" including halogenated or non~halogenated organic chemicals ar 
the business entity identified in Question 4 above and/or property. Provide details of the 
ultimate disposal of contaminated materials. 

• Not applicable. DuPont has never bad any operations on the Site~ Refer Co the 
response to Question 3 above. 

I I. Identify each person (including company, individual, partnership, etc.) hnving kllowlc:dgc 
ofthe facts relating to the generation and/or disposal of hazardous substances, h~Z~I'dous 
waste and/or "CERCLA waste material" identified in response to Quest.ions 6, 7, nncl H 
nbove. For each person identified, provide the name, address and telephone numbel' of 
that person and basis of your belief that he or she has such knowledge. 

Not applicable. DuPont has never had any operations on the Site. J{efer to the 
a·esponse to Question 3 above. 
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12. Submit a copy of any lease, _contract, permit or other written agreement rei a Ling to I. he 
generation, handling, transport and/or disposal of all hazardous substances, hazardous 
wastes and/or "CERCLA waste material" at the business entity identified in Question 4 
above's facility in Linden, New Jersey. If the documents are unavailable, refer to Question . 
11, above, for the specific information required. 

Not applicable. DuPont has never had any operations on the Site. Rcfca· ru I he 
response to Question 3 above. 

13. - -State whether any agreements or contracts (other than an- insurance policy) exi-st which 
may indemnify the business entity identified in Question 4 above, present owners of shares 
in the company or past owners of shares in the company, for any liability that may result 
under CERCLA for any release or threatened release of a hazardous substance nL the SiLe. 
If such agreements or contracts exist, please provide a copyofthe agreement· or contrncl'. 
Identify any agreement or contract that you are unable to locate or obtain. If the 
documents are unavailable, refer to Question 11, above, for the specific information 
required. 

Not applicable. DuPont has never had amy operations on the Site. Refer to the 
response to Question 3 above. 

14. State whether an insurance policy has ever been in effect which may indemnity the 
business entity identified in Question 4 above against any liability which the business entity 
may have under CERCLA for any release or threatened release of a hazardous substance 
that may have occurred at the Site. lfso, please provide a copy of the policy. IdentitY any 
policy that you cannot locate' or obtain by the name ofthe carrier, years in ell'cct, natLIJ'C 
and extent of coverage, and any other information you have. 

Not applicable. DuPont has never had any operations on the Sih~. Rcl"cr ao fhe 
response to Question 3 above. 

15. State whether any of the business entities identified in Question 4 above filed for 
bankruptcy and, if so, provide the following information to the extent available LO 
you ... : .. 

Not applicable. DuPont has never had any operations on the Site. Refe•· to thr 
response to Question 3 above. 

16. Please supply any additional information which may help EPA to identify sources who 
disposed of hazardous substances, hazardous wastes and/or "CERCLA waste material" at 
the Site. 

Upon information and belief, the United States Government assumed ownership or n 
large portion of the LCP Site in 1942 when the Alien Property Custodian seized 
ownership and control of GAF. lndeed, on February 16, 1942, Sec•·ct.Jary of 
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Treasury Henry Morganthau seized 97% of the GAF's stoclf. under the nnt:horil.y of 
the Trading with the Enemy Act and with the approval of President lloosevcll. 
GAF's property, which included 100 acres of land at the Site, wos then tJ·nnsfencd 

·to the office of the Alien Property Custodian and Leo T. Crowley WH.!I nllpointcd to 

run the company. 

'. ft~W~~~,:.G.AF..~~~@..ILffl.!~.e.f,ft.St~~!!!J ~~rb_onyl iron,l)owdc~ fnr~u.~JdJYJl!,~ 
~\..l IJ.wle.-~SJ~t~_JJI:~I!rta . .;W.tn~lll.c.:!::The company JilloJ)eld:J~!!!!!!!I~JI.~!v•tracts ·.on:-

" ~u-.1.r <tyt.~.f.P.t...JP.ilitary!unif~rms ·and-·produced~photogt:~Pbic ·and -n!!!~im~ .. J~~!!!-1· 
\) ~' r; 4.\!»~!Utc!l!L~Y!!I.t.'!E.~.!!!!t~\P~&B~ .. ~1J.b.!!,~~[:.:P!-&~"~t~1~JL£!~=!9:r~~~!"!~t.{!:!t~JJ.!!,~~ 

~ ::::::::~:::~~~::::::::tod~n. GAF apparently 
constructed a chlorine facility on the LCP Site in the early 1950s. Thnt fncilil.y hnd 
a 50 million pound capacity, but construction on a second fncility udjncent to the 
original plant began in 1961. The second facility started up in 1963 with n ('.;lpndty 
of 180 million pounds. The original chlorine plant was slated to I"COJ»Cn in 1964, 
nnd, by 1965, the second, newer facility was itself producing ZOO million 11ounlls 
nnnually. 

In the 1960s, GAF also continued to manufncture dyes to produce photogrnphic nnd 
film products under United States control. The dyes included Azos, Ynts, Azuics, 
Synthetics, Brighteners, Pigments, Organic Intermediates and Reactive Dyes, nnd 
other products manufactured by GAF included surfactants and detergents, hull' 
chemicals (principally chlorine, caustic soda, ethylene oxide, and ethylene glycnls), 
and reproduction equipment. 

A description of GAF's Linden facilities in 1964 indicated the presea1ce of forly 
manufacturing buildings producing pigments, dyestuffs, surfnctants, orgnnic 
intermediates nnd heavy chemicals. The surfactant, pigment nnd orgnnic 
intermediate facilities were "not particularly model'll," and the dyeslnlTs opernlions, 
estimated to date back in the 1910s, were "typically unimpressive." The second 
chlorine plant and the 60 million pound capacity ethylene oside plant built in 1958 
were "modern," had "an excellent appearance," and "operateld] continuously." 

l7. Please supply any and all other documents that indicate or show a business relntionship(s) 
between various business entities that had any ki11d of connection to the LCP Chemicals, 
lnc. Site, whatsoever it may be. 

DuPont does not have any documents responsive to this question, other thnn those 
•·eceived form USEPA in response ao a- FOIA request. 

18. State the name(s), addresses(s), ~elephone numbers(s), titles(s) and occupat:ions(s) of the 
person(s) answering this "Request for lnfonnation'' and state whether such person(s) has 
personal knowledge of the answers. 
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·The following people contributed to answering this "Request for lnfoa·mntinn". 

Dr. John L. Riddle 
DuPont Corporate Remediation Group 
Darley Mill Plaza #1711111 
Rts. 141 & 48 
Wilmington, DE 1980~ 

John McGahren, Esq. 
Pitney, Hardin, Kipp, &. Szuch 
P .0. Box 1945 
Morristown, NJ 07961 

Bernard J. Reilly, Esq. 
DuPont Legal, D-7081 
1007 Market Street 
Wilmington, DE 19898 

Barbara U. Gravely 
DuPont Legal, D-7083 
I 007 Market Street 
Wilmington, DE 19898 

19. Identify each person who assisted in any manner in responding to the "Request for 
Information" and specify the question for which each person provided assistance in 
responding. 

Chain of Title obtained from: Network Title Services, Inc., Bridgcwntcr, New 
Jersey 

PAGE 10 
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March 22, 1999 

BY OVERNIGHT MAIL 

Mr. Muthu Sundram 
Office of Regional Counsel 
New Jersey Superfund Branch 
U. S. Environmental Protection Agency 
290 Broadway, 17tlt Floor 
New York, NY 10007-1866 

Re: LCP Chemicals, Inc. Superfund Site 
Linden, Union County, New Jersey 

Dear Mr. Sundram: 

Pursuant to my letter ofMarch 5, 1999, transmitting E. I. du Pont de Nemours and 
Company's ("DuPont") response to the Request for Information for the LCP Chemicals, Inc. 
Superfund Site in Linden, New Jersey (the "Site"), I am writing to provide additional information 
regarding DuPont's alleged ownership and operation of the Site. 

On December 1, 1928, the Grasselli Chemical Company (Ohio) ("Grasselli Ohio") 
sold a majority of its assets to DuPont. At the same time, Grasselli Ohio reserved certain assets 
for transfer to the Grasselli Dyestuffs Corporation ("Grasselli Dyestuffs"), which was both a joint 
venture ofGrasselli Ohio and the Bayer Company and a subsidiary of Germany's I. G. 
Farbenindustrie ("I. G. Farben"). In this manner, DuPont acquired title to two sections of land 
partially underlying the Site (the "Western Property" and the "Eastern Property"), and I. G. 
Farben, which assumed sole ownership of Grasselli Dyestuffs, came to own much of the 
remainder of the Site's land. 

After obtaining title from Grasselli Ohio, DuPont immediately transferred the 
Western Property and the Eastern Property, as well as the other Grasselli Ohio assets, to its 
wholly owned subsidiary, The Grasselli Chemical Company (Delaware). However, DuPont's 
Grasselli subsidiary apparently did not conduct any operations on either the Western Property or 
the Eastern Property and dissolved in 1936. At that time, the Grasselli Chemicals Department of 
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DuPont assumed ownership ofthe Grasselli subsidiary's assets, and thus, on October 31, 1936, 
DuPont reacquired title to the Western Property and the Eastern Property. 

No evidence exists to suggest that DuPont operated on any portion of the Site 
following the 1936 transfer. Indeed, relevant documents, photographs, and site maps indicate that 
no operations and no disposal took place on either the Western Property or the Eastern Property 
during the period ofDuPont's ownership. 

The Western Property 

An April1, 1949, DuPont memorandum refers to the Western Property as a "long 
narrow strip ofland ofirregular shape, approximately 150 feet wide and containing approximately 
12.8 acres, lying between the General Aniline1 property and the railroad yards of the Central 
Railroad ofNew Jersey"; it is outlined in blue and designated as "Parcel, DuPont to G.A.F., 9-15-
49, D.B. 1776 Pg. 7" on Exhibit A As also shown on Exhibit A, that portion of the Western 
Property within the red-outlined lots is within the boundaries of the Site. However, the evidence 
suggests that no operations and no disposal took place on any part of the Western Property prior 
to DuPont's sale of that parcel to General Aniline & Film Corporation ("GAF'') on September 15, 
1949. That evidence includes: 

• The April1, 1949, DuPont memorandum mentioned above, which states that the Western 
Property was intended "for the establishment of a railroad classification yard" that "was never 
established"; 

• an April 6, 1949, resolution ofthe DuPont Executive Committee, which describes the 
Western Property as "idle land"; 

• the aerial photography attached as Exhibit B, which shows no development in the area of the 
Western Property in 1944; 

• USEPA Region Il's own August 12, 1996, Removal Site Evaluation for the Site, which states 
that "GAF had produced chlorine and sodium hydroxide at this location since 1952," three 
years after DuPont sold the Western Property; and 

• LCP Transportation, Inc.'s September 30, 1988, ECRA Applicability/Nonapplicability 
Affidavit to NJDEP, which describes theSite as a "22 acre facility, which was constructed by 
GAF in the mid to late 1950's" and thus, again, after DuPont's ownership of the Western 
Property. 

The Eastern Property 

The Eastern Property is outlined in blue on the Exhibit A and marked as "36.307 
ac. DuPont to G.A.F., 7-9-63, D.B. 2648 Pg. 319, Grasselli to DuPont, 10-31-36 D.B. 1330 Pg. 
321." As with the Western Property that portion of the parcel that falls within Exhibit A's red 
outline lies within the boundaries of the Site. Again, however, the evidence suggests that no 

1 I. G. Farben had changed the name of Grasselli Dyestuffs to General Aniline Works, Inc. ("General Aniline") in 
1929. 



operations and no disposal took place on the Eastern Property prior to DuPont's sale of that 
parcel to GAF on July 9, 1963. 

The portion of the Arthur Kill, N.Y.-N.J. USGS Quadrangle map that is marked in 
black on Exhibit C shows no development on the Eastern Property as of 1966, three years after 
DuPont sold that parcel. Moreover, the revisions to the same USGS map shown in magenta 
demonstrates that, as of 1981, still no operations were taking place on that portion of the Eastern 
Property that underlies the Site. 

Thus, the evidence indicates that no operations or disposal occurred on either the 
Western Property or the Eastern Property during DuPont's ownership of those parcels. 
Accordingly, DuPont is not a "person who at the time of disposal of any hazardous substance 
owned or operated [the Site]," and it did not "arrange[d] for disposal or treatment ... of hazardous 
substances [at the Site]." 42 U.S.C. Section 9607 (a)(2),(3). Therefore, DuPont respectfully 
declines to enter into any Administrative Consent Order to perform the Site's RifFS. 

We would be pleased to meet with you regarding this information at your request. 

Attachments 

cc: Ms. Patricia Simmons (w/o attachments) 
Emergency and Remedial Response Division 
U. S. Environmental Protection Agency 
290 Broadway, 20th Floor 
New York, NY 10007-1866 

Very truly yours, 

&.~'Lt. ~o ..... L
1 

Barbara U. Gravely 



1. a. 

Revised 3/22/99 

E. I. DUPONT DE NEMOURS AND COMPANY 
RESPONSE TO REQUEST FOR INFORMATION 

LCP CHEMICALS, INC. SUPERFUND SITE 
LINDEN, NEW JERSEY 

State the legal name of your business. 

E. I. duPont de Nemours and Company 

b. State the name and address of the president or the chairman of the board, or other 
presiding officers of your business. 

Charles 0. Holliday, Jr. 
Chairman, CEO and President 
1007 Market Street 
Wilmington, DE 19898 

c. Identify the state of incorporation ofyour business and your business agent for 
service of process in the state of incorporation and in New Jersey. 

Incorporated in the State of Delaware in September 1915. For Delaware, 
E. I. duPont de Nemours and Company serves as its own registered agent 
located at 1007 Market Street, DuPont Bldg. 8048, Wilmington, DE 19898, 
Attention: Corporate Secretary or Assistant Secretary 

The registered agent for New Jersey is CT Corporation System, 820 Bear 
Tavern Road, West Trenton, NJ 08628 

d. Provide a copy of your business "Certificate oflncorporation" and any 
amendments thereto. 

Attached. 

e. If your business is a subsidiary or affiliate of another company, or has subsidiaries 
or is a successor to another company, identify these related companies. For each 
related company, describe the relationship to your business and indicate the date 
and manner in which each relationship was established. 

The DuPont Company is not a subsidiary or affiliate of another company. It 
is a Fortune 500 company that has been in business nearly 200 years. During 



the time, DuPont has been affiliated with many other entities through 
acquisition or merger; it has also subsequently divested itself of entities. 
DuPont will be pleased to supply information on any specific entity upon 
request. 

2. Does the business entity identified in Question 1 above have a permit or permits issued 
pursuant to the Resource Conservation and Recovery Act, 42 U.S.C. Section 690 I et seq? 
Also, if any of the business entities identified in Question 1 above has/had an EPA 
Identification Number, state it in your answer to this Question. 

The DuPont Company currently operates at over 60 locations throughout the 
United States; historically the number is much larger. It would be very onerous to 
answer this question and also not relevant to the concerns addressed in this 
Information Request. 

The EPA Identification Number for the Grasselli Plant in Linden is NJD002185965. 

If the Agency is interest in the number for any other plant location, it will be given 
upon request. 

3. Do you currently own, operate, lease, or maintain, or have in the past owned, operated, 
leased, or maintained any real property at the LCP Chemicals, Inc. Site? Provide all 
relevant documentation, including leases, deeds, or other materials which relate to such 
premises. 

DuPont does not currently own or operate any real property at the LCP Chemicals, 
Inc. Superfund Site (the "LCP Site" or the "Site"). In the past, however, DuPont 
owned part of the Site. DuPont acquired title to a portion of the LCP Site on 
December 1, 1928, when it purchased the assets of The Grasselli Chemical Company 
(Ohio). Although DuPont immediately transferred the Grasselli (Ohio) assets to its 
wholly owned subsidiary, The Grasselli Chemical Company (Delaware), it 
reacquired title to the same portion of the Site on October 31, 1936, when the 
Grasselli (Delaware) subsidiary dissolved and the Grasselli Chemicals Department 
of DuPont assumed ownership of its assets. On September 15, 1949, DuPont then 
sold its portion of the LCP Site to General Aniline & Film Corporation ("GAF''). 

Throughout DuPont's 1928 through 1949 period of ownership, no operations took 
place on the LCP Site. Indeed, the evidence suggests that GAF did not construct the 
first of two chlorine plants at the Site until at least 1952. That evidence includes 
USEPA Region II's own August 12, 1996 Removal Site Evaluation for the LCP Site. 
In the evaluation, USEPA states that "GAF had produced chlorine and sodium 
hydroxide at this location since 1952." An April 6, 1949 resolution of the DuPont 
Executive Committee confirms USEPA's conclusion. The resolution describes the 
parcel to be sold to GAF on September 15, 1949 as "idle land." LCP 
Transportation, Inc.'s September 30, 1988 ECRA Applicability/Nonapplicability 



Affidavit to NJDEP also describes the LCP Site as a "22 acre facility, which was 
constructed by GAF in the mid to late 1950's." Thus, GAF did not build its chlorine 
production facilities and no operations occurred at the Site until, at the earliest, 
1952, three years after DuPont sold its portion of the Site on September 15, 1949. 

4. Identify the business entity and provide the exact lot and block numbers of all of the 
business entity's past and present operations at the Site in Linden, New Jersey. Provide a 
map identifying the location of these properties. Provide the date(s) of each of the 
business entity's operations at the above-referenced lot and block numbers. 

DuPont has never had any operations on the Site. Refer to the response to Question 
3 above. 

5. Provide a full description of all past and present operations of each business entity 
identified in Question 4 above. Your description shall include, but not be limited to, all 
manufacturing, research and development, processing, maintenance, and/ or handling 
activities. For each type of operation described in the answer to this Question, provide the 
name(s), and job description(s) ofthe person or persons responsible for the management 
of that particular operations. If such person(s) are no longer employed by the company, 
provide their last known addresses. 

DuPont has never had any operations on the Site. Refer to the response to Question 
3 above. 

6. Has the business entity identified in Question 4 above generated, purchased, used and/or 
handled in any manner any hazardous substance in any of its operations or maintenance? 
Is that business entity currently engaged in such practice? 

a. In what years did the business entity generate, purchase, use and/or handle any 
chemicals, halogenated or non-halogenated. 

b. For what purpose were any halogenated or non-halogenated chemicals generated, 
purchased, used and/or handled by the business entity. 

c. What was the volume of the halongenated or non-halogenated chemicals chemicals 
generated, purchased, used and/or handled by the business entity or an annual or any 
other durational basis? 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

7. Describe all storage and disposal practices employed by your company with respect to all 
hazardous substances, hazardous wastes and/or "CERCLA waste material" including, but 
not limited to, mixtures, solvents and degreasers, paints and paint-thinners handled in any 
way in the operation of the business entity identified in Question 4 above from the time 



operations commenced until the present. Include all on-site and off-site storage and 
disposal activities. 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

8. Indicate whether the business entity identified in Question 4 above used lagoons, 
impoundments and/or storage tanks to treat, store and/or dispose of hazardous materials, 
hazardous waste or "CERCLA waste material". If such units were used, please indicate 
the following: 

a. The installation date of said unit(s); 

b. The use of said unit(s); 

c. Whether hazardous substances, hazardous wastes and/or CERCLA waste material 
were stored/disposed ofin said unit(s); and 

d. The disposition of said unit(s). 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

9. Provide a copy of each document which relates to the generation, purchase, use, handling, 
hauling, and/or disposal of all hazardous substances, hazardous wastes and/or "CERCLA 
waste material" identified in response to question 6, 7, and 8 above. 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

10. Provide the date of any release of hazardous substances, hazardous wastes and/ or 
"CERCLA waste material" including halogenated or non-halogenated organic chemicals at 
the business entity identified in Question 4 above and/or property. Provide details of the 
ultimate disposal of contaminated materials. 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

11. Identity each person (including company, individual, partnership, etc.) having knowledge 
of the facts relating to the generation and/or disposal of hazardous substances, hazardous 
waste and/or "CERCLA waste material" identified in response to Questions 6, 7, and 8 
above. For each person identified, provide the name, address and telephone number of 
that person and basis of your belief that he or she has such knowledge. 
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Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

12. Submit a copy of any lease, contract, permit or other written agreement relating to the 
generation, handling, transport and/or disposal of all hazardous substances, hazardous 
wastes and/or "CERCLA waste material" at the business entity identified in Question 4 
above's facility in Linden, New Jersey. If the documents are unavailable, refer to Question 
11, above, for the specific information required. 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

13. State whether any agreements or contracts (other than an insurance policy) exist which 
may indemnify the business entity identified in Question 4 above, present owners of shares 
in the company or past owners of shares in the company, for any liability that may result 
under CERCLA for any release or threatened release of a hazardous substance at the Site. 
If such agreements or contracts exist, please provide a copy of the agreement or contract. 
Identify any agreement or contract that you are unable to locate or obtain. If the 
documents are unavailable, refer to Question 11, above, for the specific information 
required. 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

14. State whether an insurance policy has ever been in effect which may indemnify the 
business entity identified in Question 4 above against any liability which the business entity 
may have under CERCLA for any release or threatened release of a hazardous substance 
that may have occurred at the Site. If so, please provide a copy of the policy. Identify any 
policy that you cannot locate or obtain by the name of the carrier, years in effect, nature 
and extent of coverage, and any other information you have. 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

15. State whether any of the business entities identified in Question 4 above filed for 
bankruptcy and, if so, provide the following information to the extent available to 
you ..... . 

Not applicable. DuPont has never had any operations on the Site. Refer to the 
response to Question 3 above. 

16. Please supply any additional information which may help EPA to identify sources who 
disposed of hazardous substances, hazardous wastes and/or "CERCLA waste material" at 
the Site. 



Upon information and belief, the United States Government assumed ownership of a 
large portion of the LCP Site in 1942 when the Alien Property Custodian seized 
ownership and control of GAF. Indeed, on February 16, 1942, Secretary of 
Treasury Henry Morganthau seized 97% of the GAF's stock under the authority of 
the Trading with the Enemy Act and with the approval of President Roosevelt. 
GAF's property, which included 100 acres ofland at the Site, was then transferred 
to the office of the Alien Property Custodian and Leo T. Crowley was appointed to 
run the company. 

After it's seizure, GAF began manufacturing carbonyl iron powder for use by the 
United States in World War II. The company also held government contracts on 
dyes for military uniforms and produced photographic and moving picture film. 
However, no evidence exists to suggest that GAF produced chlorine, for the United 
States Government or otherwise, in the 1940s. 

Still under the control of the Alien Property Custodian, GAF apparently 
constructed a chlorine facility on the LCP Site in the early 1950s. That facility had 
a 50 million pound capacity, but construction on a second facility adjacent to the 
original plant began in 1961. The second facility started up in 1963 with a capacity 
of 180 million pounds. The original chlorine plant was slated to reopen in 1964, 
and, by 1965, the second, newer facility was itself producing 200 million pounds 
annually. 

In the 1960s, GAF also continued to manufacture dyes to produce photographic and 
film products under United States control. The dyes included Azos, Vats, Azoics, 
Synthetics, Brighteners, Pigments, Organic Intermediates and Reactive Dyes, and 
other products manufactured by GAF included surfactants and detergents, bulk 
chemicals (principally chlorine, caustic soda, ethylene oxide, and ethylene glycols), 
and reproduction equipment. 

A description of GAF's Linden facilities in 1964 indicated the presence of forty 
manufacturing buildings producing pigments, dyestuffs, surfactants, organic 
intermediates and heavy chemicals. The surfactant, pigment and organic 
intermediate facilities were "not particularly modern," and the dyestuffs operations, 
estimated to date back in the 1920s, were "typically unimpressive." The second 
chlorine plant and the 60 million pound capacity ethylene oxide plant built in 1958 
were "modern," had "an excellent appearance," and "operate[d] continuously." 

17. Please supply any and all other documents that indicate or show a business relationship(s) 
between various business entities that had any kind of connection to the LCP Chemicals, 
Inc. Site, whatsoever it may be. 

DuPont does not have any documents responsive to this question, other than those 
received form USEPA in response to a FOIA request. 



18. State the name(s), addresses(s), telephone numbers(s), titles(s) and occupations(s) of the 
person(s) answering this "Request for Information" and state whether such person(s) has 
personal knowledge of the answers. 

The following people contributed to answering this "Request for Information". 

Dr. John L. Riddle 
DuPont Corporate Remediation Group 
Barley Mill Plaza #27/2212 
Rts. 141 & 48 
Wilmington, DE 19805 

John McGahren, Esq. 
Pitney, Hardin, Kipp, & Szuch 
P.O. Box 1945 
Morristown, NJ 07962 

Bernard J. Reilly, Esq. 
DuPont Legal, D-7082 
1007 Market Street 
Wilmington, DE 19898 

Barbara U. Gravely 
DuPont Legal, D-7083 
1007 Market Street 
Wilmington, DE 19898 

19. Identify each person who assisted in any manner in responding to the "Request for 
Information" and specify the question for which each person provided assistance in 
responding. 

Chain of Title obtained from: Network Title Services, Inc., Bridgewater, New 
Jersey 

Surveying maps obtained from: Harry Berger, Berger & Company, Charleston, 
West Virginia 
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CHARTER 
OF 
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and Company 
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I!'CORPOR. ... TEO USOER THE L"'K"S OF DELA'K"ARE 

Authorized Capital 
Preferred Scock .•....•.••••••••.•••.••.••• 23,000,000 Shares No Par, Valu~ ' 
Common Stock ......................... 900,000,000 Shar~s $.60 Par Value 

Original Certificate 
Ceruiicate of • .l,mendment 
Certificate of Ame:1dment 
Ce~tifica:e of . .l,mendment 
Certificate of Amcndm~nt 
Certificate of Am~ndment 
Certificate of Amendment 
Certificate of .4,mcndment 
Certificate of . .l,mendment 
Certiiicat~ of Amendment 
Certificate of Change of 

Resident Asent 
Certificate of :\mendmcnt 
Ceruficate of Change of 

Resident Agent 
Certificate of Amendment 
Certificate of . .l,mendment 
Certificate of Chanse of 

Rcsident . .t,gent 
Certificate of Amendment 
Certificate of Change of 

Resident Agent 
Certificate of Change of 

Resident Asent 
Ccrtiftcate of Amendment 
Certificate ol Amendment 
Certificate of Amendment 
Asreement of Mc11er 

Amcndin1 Certificate 
ol Incorporation 

Certificate of . .l,m~ndment 
Certificate oi Amendm~nt 
Certificate ol Amendm~nt 
Cmificate of Amendment 
Certificate of . .l,mendment 
Restated Certificate 

Filed September 4, 1915 
Filed D~cember 4, 1922 
Filed june 19,1925 
Filed October 27, 1926 
Filed January 19,1929 
Filed April23, 1934 
Filed June 18, 1937 
Filed September Z9,1939 
Filed March I~. )940 
Filed .\\arch 10. 1942 

Filed . .l,pril 23, 1946 
Filed April 25. l94i 

Filed May 23, 1947 
Filed June 15, 1949 
Fiied july 6, 195 5 

Filed July 6,1955 
Filed November 13, 1957 

Filed June 19, 1963 

Filed September 21, 1966 
Filed April 8, 1968 
Filed Aprill3, 1970 
Filed AprilS, IS .'4 

Filed October 17, 1977 
Filed April 16, 1979 
Filed April21, 1980 
Filed August 17,1981 
Filed Mav 4,1987 
Filed December 21, 1989 
Filed December 22, 1989 



E. I. DU PO~T DE NENiOURS AND CO~iPA!\.~ 
RESTATED CERTIFICATE OF I!'JCORPORATION 

E. I. du Pont de Nemours and Company, a corporation 
organized and existing under the Laws of the State of 
Delaware, hereby certifies as follows: 

1. The name of the corporation is E. I. du Pont 
de Nemours and Company. The date of filing its original 
Certificate of Incorporation with the Secretary of State 
was September 4, 1915. 

2. This Restated Certificate of Incorporation only re
states and integrates and does not further amend the 
provisions of the Certificate of Incorporation of this cor
poration as heretofore amended or supplemented and 
there is no discrepancy between those provisions and the 
provisions of this Restated Certificate of Incorporation. 

3. The text of the Certificate of Incorporation as 
amended or supplemented heretofore is hereby restated 
without further amendments or changes to read as herein 
set forth in full. 

First: - The name of the corporation is 
E. I. DU PO~T DE ~E~\OURS AND COMPANY 
Second·- The principal office of the corporation is to be 

located at ~o. 1007 Market Street, in the City of Wilming
ton, in the County of K ew Castle, in the State of Delaware. 
The name of its resident agent is E. I. du Pont de Nemours 
and· Company, whose address is Room 8042, Du Pont 
Building, No. 1007 Market Street, in the City of Wilming
ton, County of New Castle, State of Delaware 19898. 

Third:- The nature of the business of the corporation 
and the objects and purposes proposed to be transacted, 
promoted or carried on by it, are as follows: 

(a) To manufacture, produce, prepare, experiment 
with, purchase, and otherwise acquire, import, export, 
sell, distribute, and otherwise dispose of, and generally to 
trade and deal in, in any manner whatsoever, (1) chemi
cals of every description, organic or inorganic, natural or 



synthetic, in the form of raw materials, intermediates, or 
finished products, and chemicals which may be used in 
the manufacture of any and all products of every kind 
whatsoever; and (2) chemical products of every kind 
and description. 

(b) To engage in research, exploration, laboratory and 
development work relating to any substance, compound 
or mixture, now known or which may hereafter be known, 
discovered or developed, and to perfect, develop, man
ufacture, use, apply and generally deal in any such sub
stance, compound or mixture. 

(c) To purchase or otherwise acquire, hold, own, oc- . 
cupy, develop, improve, sell,· dispose of and convey real 
property and any and every interest therein either within or 
without the State of Delaware and anywhere in the world; to 
extract, remove, produce or prepare from any such property 
any animal, vegetable, mineral or other product or material 
therein or thereon, either by agricultural pur$uits, mining, 
quarrying, or by any other method or means now known or 
that may hereafter be discovered or invented, and to avail 
itself in every manner of each and every resource of such 
property by reducing it to proper form and by use, sale or 
other disposition thereof. 

(d) To erect, purchase, sell, lease, manage, occupy and 
improve buildings and to do and perform all things need
ful and lawful for the holding, development and improve
ment of the same for residence, trade and business 
purposes; to buy, own, operate, improve, lease and occupy, 

- lands and buildings for hotels, apartment houses, dwell
ing houses, and business structures of all kinds, for the 
accommodation of the public and lf individuals; to man
age, operate, conduct, and carry on, hotels, apartment 
houses, dwelling houses, office buildings, restaurants, 
cafes, pharmacies, drug stores, theaters, and other places 
for the accommodation of the public and of individuals. 
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(e) To manufacture, acquire, own, sell or otherwise 
dispose of all kinds of goods, merchandise and personal 
property of every nature whatsoever either within or with
out the State of Delaware and anywhere in the world. 

(j) To engage in all kinds of business, including the 
following but without excluding others: All manufactur
ing, milling, mining, quarrying, building, construction 
and industrial works and operations; development and 
utilization of every kind of power; the acquirement, con
struction, use, operation, sale and other disposition of all 
kinds of machinery, plants, factories, warehouses, ele
vators, buildings and other structures, bridges, wharves, 
docks, slips, dams, power works, water works, boats, ships, 
engines, cars, equipment and appliances, whether in con
nection with said business or otherwise, and generally the 
utilization of all instrumentalities, methods, processes and 
appliances, in all ways and by all means now known or 
which may hereafter be discovered or inver'lted. 

(g) To apply for, obtain, register, purchase, lease or 
otherwise to acquire, and to hold, use, own, operate and 
introduce, and to sell, assign or otherwise to dispose of 
any trademarks, trade names, brands, copyrights, con
cessions, patents, inventions, formulae, improvements 
and processes used in connection with or secured under 
letters patent of the United States, or any other country, or 
otherwise, and to use, exercise, develop, grant licenses in 
respect of, or otherwise to turn to account any such trade
Ularks, copyrights, concessions, patents, licenses, pro
cesses and the like, or any such property or rights. 

(h) To subscribe or cause to be subscribed for, and to 
purchase or otherwise acquire, hold for investment, or 
otherwise, sell, assign, transfer, mortgage, pledge, ex
change, distribute or otherwise dispose of the whole or 
any part of the shares of the capital stock, bonds, coupons, 
mortgages, deeds of trust, debentures, securities, obliga
tions, evidences of indebtedness, notes, goodwill, rights, 
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assets and property of any and every kind whatsoever, or 
any part thereof of itself or any other corporation or cor
porations, stock companies, association or associations, 
now or hereafter existing, and whether created by or un
der the laws of the State of Delaware, or of any other state, 
district, territory or colony of the United States, or any 
other country or otherwise, and to use, operate, manage 
and control such properties or any of them, either in the 
name of such other corporation or corporations, stock 
company or association, or in the name of this corpora
tion, and while owners of any of said shares of capital 
stock or bonds or other property to exercise all the rights, 
powers and privileges of ownership of every kind and 
description, including· the ·right to ·vote thereon·; with 
power to designate some person for that purpose from 
time to time to the same extent as natural persons might 
or could do. 

(i) To endorse, guarantee and secure. the payment and 
satisfaction of the bonds, coupons, mortgages, deeds of trust, 
debentures, securities, obligations, evidences of indebted
ness, and shares of the capital stock of other corporations, 
and also to guarantee and secure the payment or satisfaction 
of dividends on shares of the capital stock of other corpora
tions; also to undertake the whole or any part of the assets 
and liabilities, existing or prospective, of any person, flrm or 
association, also to procure any other person or corporation 
to assume any such obligation or obligations. 

(j) Without in any particular limiting any of the ob
jects and powers of the corporation, it is hereby expressly 
declared and provided that the corporation shall have 
power to do all the things hereinbefore enumerated, and 
also to issue or exchange st >ck, bonds and other obliga
tions in payment for property purchased or acquired by it, 
or for any other object in or about its business; to borrow 
money without limit; to mortgage or pledge its franchises, 
real or personal property, income and profits accruing to 
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it, any stocks! bonds or other obligations, or any property 
which may be acquired by it; to secure any bonds or other 
obligations by it issued or incurred; to guarantee any divi
dends, or bonds~ or contracts, or other obligations; to 
make and perform contracts of any kind and description, 
and in carrying on its business, or for the purpose of 
attaining or furthering any of its objects, to do any and all 
other acts and things, and to exercise any and all other 
powers which a co-partnership or natural person could do 
and exercise, and which now or hereafter may be autho
rized by law in any part of the world. 

(k) To carry on any business whatsoever which the 
corporation may deem proper or convenient in connec
tion with any of the foregoing purposes or otherwise, or 
which may be calculated directly or indirectly to promote 
the interests of the corporation or to enhance the value of 
its property; and it is the purpose of the corporation from 
time to time to do any one or more of the acts and things 
herein set forth; and it may conduct its business in other 
states, in the territories, the District of Columbia, the 
colonies and dependencies and in foreign countries and 
places; it may have one office or more than one office and 
keep the books of the company outside the State of Dela
ware, except as otherwise provided by law. 

Fourth: - The total authorized stock of the corpora
tion is as follows: 

-
The total number of shares of all classes of stock which 

the corporation shall have authority to issue shall be Nine 
Hundred Twenty-Three Million (923,000,000), of which 
Twenty-Three Million (23,000,000) shares shall be Pre
ferred Stock without par value and Nine Hundred Million 
(900,000,000) shares shall be Common Stock having a par 
value of Sixty Cents ($0.60) each. 

I. The Preferred Stock may be issued from time to 
time in one or more series, each of such series to have such 



designation, preferences and relative, optional or other 
rights, and qualifications, limitations or restrictions 
thereof, as are stated and expressed herein, or in a resolu
tion or resolutions providing for the issue of such series 
adopted by the Board of Directors as hereinafter provided. 

II. (a) The 1,688,850 shares of the corporation's Pre· 
ferred Stock issued and outstanding on April 
25, 1947, shall constitute a series of Preferred 
Stock, designated as "Preferred Stock-$4.50 
Series" (hereinafter sometimes called the 
"$4.50 Series Stock"). The Board of Directors 
mav from time to time authorize the issuance of 
additional shares of Preferred Stock as $4.50 
Series Stock. 

(b) The shares of $4.50 Series Stock shall bear divi
dends at the rate of Four Dollars and Fifty Cents 
($4.50) per annum from and after April25, 1947, 
providec, however, that any shares of said Series 
issued after April 25, 1947 shall bear dividends 
from and after such date or dates as the Board of 
Directors from time to time may determine. 

(c) In the event of any liquidation or dissolution or 
winding-up of the corporation, whether volun
tary or involuntary, the Preferred Stock-$4.50 
Series shall entitle the holders thereof to be paid, 
in the event of any involuntary liquidation or 
dissoluti'1n or winding-up of the corporation, 
One Huudred Dollars ($100.00) per share with 
all unpaid accumulated dividends thereon to the 
date of such payment or, in the event of any 
voluntary liquidation or dissolution or 
winding-up of the corporation, One Hundred 
Fifteen Dollars ($115.00) per share with all 
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unpaid accumulated dividends thereon to the 
date of such payment. 

(d) The Preferred Stock-$4.50 Series shall be sub
ject to redemption on or before April 25, 1952 
at One Hundred Twenty-five Dollars ($125.00) 
per share and accumulated dividends thereon to 
the date of redemption, and thereafter at One 
Hundred Twenty Dollars ($120.00) per share 
and accumulated dividends thereon to the date of 
redemption, upon the terms and in the manner as 
hereinafter provided. 

III. Authority is hereby expressly granted to the Board 
of Directors of the corporation, subject to the provisions of 
this Article FOlJRTH, to authorize the issue of one or 
more series of Preferred Stock in addition to the $4.50 
Series and with respect to each such series to fix by resolu
tion or resolutions providing for the issue of such series: 

(a) The number of shares to constitute such series 
and the distinctive designation thereof; 

(b) The dividend rate on the shares of such series 
and the date or dates from which dividends shall 
accumulate; 

(c) The amount per share over and above any ac
cumulated dividends thereon which the shares 
of such series shall be entitled to receive upon 
redemption; 

(d) The amount per share over and above accumu
lated dividends which such series shall be enti
tled to receive ( 1) upon involuntary liquidation 
or dissolution or winding-up of the corporation, 
which amount shall not exceed $100.00 a share, 
and (2) upon voluntary liquidation or dissolu
tion or winding-up of the corporation; and 
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(e) The rights, if any, which the shares of such 
series mav have for conversion into shares of 
any othe~ class or classes or any other series 
of the same or any other class or classes of stock 
of the corporation. 

All shares of any one series of Preferred Stock shall be 
·identical with each other in all respects, except that shares 
of any one series issued at different times may differ as to 
the dates from which the initial dividends thereon shall 
accumulate; and all series shall rank equally and be identi
cal in all respects, except as permitted in the foregoing 
provisions of this Section III.·· · · 

IV. The Preferred Stock shall entitle the holders 
thereof to receive, when and as declared from the surplus 
or net earnings of the corporation, cumulative dividends, 
_payable quarterly on such dates as .the Board of Directors 
may determine, at the rates fixed herein or fixed by the 
Board of Directors for the respective series, as herein 
provided, and no more, which dividends shall be paid or 
set apart before any dividend shall be set apart or paid on 
the Common Stock. The dividend· payment dates for all 
series of Preferred Stock shall be the same and no divi
dends shall be declared on any series in respect of any 
quarterly dividend payment unless there shall likewise be 
or ha\·e been declared on all shares of Preferred Stock of 
each other series at the time outstanding like proportion-

- ate dividends ratably in proportion to the respective an
nual dividend rates fixed therefor. 

V. b the event of any liquidation or dissolution or 
windin~ -up of the corporation, whether voluntary or in
voluntary, the Preferred Stock shall entitle the holders 
thereof to be paid the amounts fixed herein or fixed by the 
Board of Directors for the respective series as herein pro
vided, including all unpaid accumulated dividends 
thereon to the date of such payment, before any amount 
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shall be paid to the holders of the Common Stock of the 
corporation. 

Such payments to the holders of the Preferred Stock 
shall be made without preference or priority of one series 
over any other series and shall be made before any amount 
shall be paid to the holders of the Common Stock. If the 
assets of the corporation distributable upon any such liq
uidation or dissolution or winding-up of the corporation 
shall be insufficient to permit the payments to the holders 
of the Preferred Stock of the full amounts above provided 
for, including an amount equivalent to all unpaid ac
cumulated dividends as aforesaid, the said assets shall be 
allocated to the respective series of Preferred Stock in the 
ratios that such aggregate liquidation value of the issued 
shares of each series bears to the aggregate liquidation 
value of the issued shares of all series of Preferred Stock as 
fixed for the respective series of Preferred Stock in the 
Certificate of Incorporation or in the resolution or resolu
tions of the Board of Directors providing for the issuance 
of the respective series, and shall be distributed among the 
holders of the respective series of Preferred Stock accord
ing to their respective shares. 

VI. The Preferred Stock of any series shall be subject to 
redemption at any time in whole or in part at the amount 
fixed herein, or fixed by the Board of Directors as herein 
provided, for the redemption of such series including an 
amount equivalent to all unpaid accumulated dividends 
thereon, upon not less than sixty days' notice addressed to 
the respective holders of record of the stock to be re
deemed at their addresses as the same shall appear on the 
stock transfer records of the corporation in such manner as 
the Board of Directors shall determine. 

VII. The holders of the Preferred Stock shall have no 
voting power on any questions whatsoever except as 
otherwise provided by law, and except that in the event 
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that the corporation shall fail to pay any dividend on the 
Preferred Stock when it regularly becomes due and such 
default shall continue for the period of six (6) months, then 
until but not after such time as accumulated and unpaid 
dividends on all outstanding Preferred Stock of all series 
shall have been paid, the holders of the outstanding Pre
ferred Stock shall have the exclusive right, voting sepa
rately and as a class, to elect two directors or, if the total 
number of directors of the corporation be only three, then 
only one director, at each meeting of the stockholders of 
the corporation held for the purpose of electing directors. 
At all meetings of stockholders ·held for the purpose of 
electing directors at which the holders of Preferred Stock 
shall have the exclusive right, voting separately and as a 
class, to elect any directors as aforesaid, the presence in 
person or by proxy of the holders of a majority of the 
oustanding shares of Preferred Stock shall be required to 
constitute a quorum of such class for the election of any 
directors by holders of Preferred Stock, as a class, pro
vided, however, that the absence of a quorum of the 
holders of Preferred Stock shall not prevent the election at 
any such meeting or adjournment thereof of the remaining 
directors for whose election a class vote of the holders of 
Preferred Stock is not required, if the necessary quorum of 
the stockholders entitled to vote in the election of such 
remaining directors is present in person or by proxy in 
accordance with the by-laws of the corporation; and pro-

-vided further, that in the absence of a quorum of the 
holders of Preferred Stock, a majority of those holders of 
such Preferred Stock who are present in person or by 
J·roxy shall have power to adjourn the election of those 
directors to be elected by their class from time to time 
without notice other than announcement at the meeting 
until the requisite amount of holders of Preferred Stock 
shall be present in person or by proxy. 

The holders of Common Stock shall have the right to 
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vote on all que'stions to the exclusion of all other stock
holders except as hereinbefore specifically stated. 

\"III. \X"hene\·er, at any time, full accumulated di•:i
dends as aforeso.id for all past dividend periods and for the 
current dividend period shall have been paid, or declared 
and set apart for payment, on the then outstanding Pre
ferred Stock~ the Board of Directors may declare divi
dends on the Common Stock of the corporation. 

IX. t:pon any liquidation or dissolution or winding-up 
of the corporation, whether voluntary or involuntary, the. 
assets and funds of the corporation remaining, after the 
payments have bee:1 made to the holders of the Preferred 
Stock~ as provided in Section \" hereof, shall be divided 
and paid to the holders of the Common Stock according to 
their respective shares. 

X. From time to time the Preferred Stock or the Com
mon Srock may be increased according to law. 

XI. From time! to time the Preferred Stock and the 
Cor.:mon Stock may be issued in such amounts and· pro
portions and for such consideration as mo.y be fixed by the 
Board of Directors, or, in the! case of Common Stock 
issued upon the exercise of the options referred to in 
Section XIII hereof, as provided in such Section. 

XII:. ~o stockholder of the corporation, of whatever 
class or series, shall have any preemptive or preferential 
right of subscription to any shares of any series of the 
Preferred Srock of the corporation, authorized hereunder 
or under any amendment hereof, or to any obligations 
convertible into said Preferred Stock of any series of the 
corporation~ issued or sold~ nor any right of subscription 
to Jny thereof other than such, if any, as the Board of 
Directors of the corporation in its discretion from time to 
time may determine, and the Board of Directors may issue 
said Prererred Sr:ock of any series of the corporation. or 
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obligations convertible into said Preferred Stock of any 
series, without offering said Preferred Stock, or said obli
gations, either in whole or in part, to any stockholders of 
the corporation. 

No holder of any shares of the Preferred Stock of any 
series of the corporation shall have any preemptive or 
preferential right of subscription .to any shares of stock of 
any class of the corporation, or to any obligations convert
ible into shares of stock of any class of the corporation, 
issued or sold, nor any right of subscription to any thereof 
other than such, if any, as· the :Board of Directors of. the 
corporation in its discretion from time to time may 
determine. 

XIII. The Board of Directors may create and issue to 
employees (including officers and directors) of this corpo
ration, or of any corporation in which this corporation 
shall directly or indirectly own fifty per cent or more of the 
voting stock, options to purchase the corporation's Com
mon Stock in accordance with the terms of any duly 
adopted compensation plan. The shares of stock so op
tioned may be unissued, or issued and reacquired shares of 
Common Stock of the corporation, as shall be determined 
by the Board of Directors, and the Board shall have power 
to take all action necessary and appropriate in connection 
with any such issuance or sale of shares. The options shall 

- be evidenced by such instruments as shall be approved by 
the Board of Directors. The terms upon which, the time or 
times at or within which, and the consideration for which 
such options may be issued, and for which any shares of 
stock may be issued or sold by the corporation upon the 
exercise of such options, shall be such as shall be stated in 
the resolution or resolutions adopted by the Board of 
Directors providing for the creation and issuance of such 
options and, in every case, set forth or incorporated by 
reference in the instrument or instruments evidencing 
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such options. The judgment of the Board of Directors as to 
the consideration and sufficiency thereof for the issuance 
of such options and for the issuance or sale of stock pur
suant to the exercise thereof shall be conclusive. 

Any standing committee duly designated by resolution 
passed by a majority of the whole Board of Directors and 
consisting of two or more of the directors, shall have and 
may exercise any or all of the rights, powers and functions 
of the Board of Directors specified in this Section XIII, or 
otherwise pertaining to any duly adopted compensation 
plan, to the extent provided in a resolution passed by a 
majority of the whole Board or in the By-Laws of 
the corporation. 

XIV. The amount of capital stock with which this cor
poration will commence business is Seventy-five Hundred 
Dollars ($i500). 

Fifth:-The names and places of residence of each of 
the original subscribers to the capital stock and the 
number of shares subscribed for by each are as follows: 

1\'ame 
Pierre S. duPont 

John 1. Raskob 

John P. Laffev 

Residence 
Christiana Hundred, 

Delaware, 
Brandywine Hundred, 

Delaware, 
Wilmington, Delaware, 

Number 
of Shares 

25 

25 
25 

Sixth: -The corporation is to have perpetual existence. 

Seventh:-The private property of the stockholders 
shall not be subject to the payment of corporate debts to 
any extent whatever. 

Eighth:-The number of the directors of the corpora
tion shall be fixed from time to time by the by-laws and 
the number may be increased or decreased as therein 
provided. 
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In case of any increase in the number of directors the 
additional directors shall be elected as provided by the 
By-laws by the directors or by the stockholders at an 
annual or special meeting. 

In case of anv vacancv in the Board of Directors for anv 
·cause the rem~ining Directors by affirmative vote of a 
majority of the whole Board of Directors may elect a 
successor to hold office for the unexpired term of the 
Director whose place is vacant and until the election of 
his successor. ·. 

In furtherance, but not in limitation of the powers 
conferred by law, the Board of Directors are expressly 
authorized: 

(a) To hold their meetings outside of the State of Dela
ware at such places as from time to time may be designated 
by the By-laws or by resolution of the Board. The By-laws 
may prescribe the number of directors necessary to con
stitute a quorum of the Board of Directors, which number 
may be less than a majority of the whole number of 
directors. 

(b) To appoint the regular officers of the corporation, 
and such other officers as they may deem necessary for the 
proper conduct of the business of the Company. 

(c) To remove at any time any officer elected or ap
pointed by the Board of Directors but only hy the affir
mative vote of a majority of the whole Board of 
Directors. 

(d) To remove any other officer or employe of the cor
poration or to confer such power on any committee or 
superior officer of the corporation, unless such removals 
are otherwise regulated by the By-laws. 
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(e) To appoint standing committees by the affirmative 
Yote of a majority of the whole Board, and such standing 
committees shall have and may exercise such powers as 
shall be conferred or authorized by the By-Laws. 

(j) To issue the stock of every class in such amounts 
and proportions as they rna~ determine up to the total 
amount of the authorized capital stock or any increase 
thereof, subject, however, to the provisions of this 
certificate. 

(g) From time to time to fix and determine and to vary 
the sum to be reserved O\'er and above its capital stock paid 
in as working capital before declaring any dividends 
among its stockholders; to direct and determine the use 
and disposition of any surplus or net profits over and abO\·e 
the capital stock paid in; to fix the time of declaring and 
paying any dividend, and, unless otherwise provided in 
the By-laws, to determine the amount of any dividend. All 
sums reserved as working capital ·or otherwise may be 
applied from time to time to the acquisition or purchase of 
its bonds or other obligations or shares of its own capital 
stock or other property to such extent and in such manner 
and upon such terms as the Board of Directors shall deem 
expedient, and neither the stock, bonds or other property 
so aequired shall be regarded as accumulated profits for 
the purpose of declaring or paying dividends unless 
othenvise determined by the Board of Directors, but 
shares of such capital stock so purchased or acquired may 
be resold, unless such shares shall have been retired for the 
purpose of decreasing the Company's capital stock as pro
vided by law. 

(h) From time to time to determine whether and to 
what extent, and at what times and places, and under what 
conditions and regulations the accounts and books of the 
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corporation, or any of them, shall be open to the inspec
tion of the stockholders, and no stockholders shall have 
any right to inspect any account or book or document of 
the corporation, except as conferred by statute or au
thorized by the Board of Directors or by a resolution of 
the stockholders. 

(i) Subject always to By-laws made by the stockholders, 
to make By-laws; and, from time to time, to alter, amend 
or repeal any By-laws; but any By-laws made by the Board 
of Directors may be altered or repealed by the stockhold
ers at any annual meeting, or .at any _special.meeting, 
provided notice of such proposed alteration or repeal be 
included in the notice of the meeting. 

(j) With the written assent, without a meeting of the 
holders of two-thirds of its stock, or pursuant to the 
affirmative vote, in person or by proxy, at any meeting 
called as provided in the By-laws, of the holders of two
thirds of its stock, issued and outstanding, the Board of 
Directors may sell, convey, assign, transfer or otherwise 
dispose of, the property, assets, rights and privileges of the 
corporation as an entirety, for such consideration and on 
such terms as they may determine. 

Ninth: - A director of the corporation shall not be per
sonally liable to the corporation or its stockholders for 
monetary damages for breach of fiduciary duty as a director, 
except for liability (i) for any breach of the director's duty of 
loyalty to the corporation or its stockholders, (ii) for acts or 
omissions not in good faith or which involve intentional 
misconduct or a knowing violation of law, (iii) under Sec
tion 174 of the General Corporation Law of Delaware, or 
(iv) for any transaction from which the director derived any 
improper personal benefit. If the General Corporation Law 
of Delaware is amended after approval by the stockholders 
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of this article t0 authorize corporate action further eliminat
ing or limiting the personal liability of directors, then the 
liability of a director of the corporation shall be eliminated 
or limited to the full extent permitted by the General Cor
poration Law of Delaware, as so amended. 

Any repeal or modification of the foregoing paragraph by 
the stcckholders of the corporation shall not adversely affect 
any right or protection of a director of the corporation exist
ing a~ the time of such repeal or modification. 

4. This Restated Certificate of Incorporation was duly 
adopted by the Board of Directors in accordance with 
Section 245 of the General Corporation Law of the State 
of Delaware. 

· 5. This Restated Certificate of Incorporation· shall 
be effective at 5:00 p.m. Eastern Standard Time on 
Decembe:- 22, 1989. 

I~ \X'IT~Ess WHEREOF, said E. I. du Pont de Nemours 
and Company has caused this certificate to be signed by 
Johr. F. Schmutz, its Senior Vice President and General 
Counsei, and attested by Roger W. Arrington, its Secretary, 
this 21st day of December, 1989. 

E. I. ou Po"t'T DE NEMouRS A~D CoMPA'SY 

By: ____ _.I'-=o""'H:.:..N.:....;F.:..:.·-=S;.;:c:.:..H:.:...\..:..:\t:=-TZ:..=.. ___ _ 

Senior Vice Presidem and General Counsel 

ATTEST: 

By: R. w. ARRI'SGTON 

Secretary 
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I hereby certify that the within and foregoing is a true and correct copy of the Restated Certificate of Incorporation of E. I. du Pont de Nemours and Company. 
Witness my hand and the corporate seal of the Company this day of 19 . 

Secretary 
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PREFERRED STOCK-$3.50 SERIES 

Certificate Authorizing the 
Issue of Preferred 
Stock-$3.50 Series 

Certificate Decreasing the 
Number of Authorized 
Shares of Preferred 
Stock-$3.50 Series 
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CERTIFICATE SETTING FORTH COPY OF RES
OLCTIO~ OF THE BOARD OF DIRECTORS OF 
E. I. DU POl\:T DE NEMOURS AND COMPANY ES
TABLISHI~G A~D AUTHORIZING THE ISSUE 
OF A ~EW SERIES OF PREFERRED STOCK DES
IG~ATED "PREFERRED STOCK- $3.50 SERIES~ 

(Pursuant to S tction 13 of tht Gmtral Corporation Law of tht 
Statt of Dtlau:art and oftht Ctrtificatt of Incorporation, as 

amtnded, of E./. duPont de Nemours and Company) 

We, \X1• ]. Beadle, a Vice-President, and W. F. Raskob, 
Secretary, of E. I. duPont de Nemours and Company, a 
corporation of the State of Delaware, do hereby certify 
under the seal of said Corporation as follows: 

That at a special meeting of the Board of Directors of the 
Corporation duly called for the consideration of the reso
lutions hereinafter set forth and on notice thereof duly 
given in accordance with the By-Laws of the Corporation 
and with the laws of the State of Delaware, and held on 
April 29, 194i, and pursuant to power and authority 
expressly vested in the Buard of Directors by the pro
visions of the General Corporation Law of the State of 
Delaware and Article FOURTH of the Certificate of 
Incorporation: as amended, of E. I. duPont de Nemours 
and Company, the Board of Directors duly adopted the 

_ following resolutions: 

"RESOLVED that the Board of Directors 
herebv establishes and authorizes the issue of a new 
series ·of Preferred Stock without par value of the corpo
ration and hereby fixes the designation, the number of 
shares to be issued, the dividend rate, the redemption 
price and the amount payable upon liquidation or dis
solution or winding-up of the corporation with respect 
to such new series of Preferred Stock without par value 
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as follows, such attributes to be in addition to the other 
provisions set forth in Article Fourth of the Certificate 
oflncorporation as amended, which are applicable to all 
shares of Preferred Stock without par value irrespective 
of any variations between the shares of Preferred Stock 
without par value of the different series: 

(a) The new series of Preferred Stock 
without par value established by this resolution 
is hereby designated Preferred Stock-$3.50 
Series; · 

(b) Preferred Stock-$3.50 Series be 
and herebv is authorized to be· issued in the 
amount o( 1,000,000 shares; 

(c) The dividend rate on the Pre
ferred Stock-$3.50 Series shall be $3.50 per 
share per annum and no more, and dividends 
on the 1,000,000 shares of Preferred Stock
$3. 50 Series herein authorized to be issued shall 
accumulate from and after Apri125, 1947; 

(d) The amount per share over and 
abo\'e any accumulated dividends thereon 
which the shares of Preferred Stock-. $3.50 
Series shall be entitled to receive upon redem
ption is as follows: if redeemed on or before 
April 25, 1952,$107.00 a share; thereafter on or before 
April 25, 1955, 5106.00 a share; thereafter on or before 
April 25, 1958, 5105.00 a share; thereafter on or before 
April 25, 1961, $104.00 a share; thereafter on or before 
April25, 1964,$103.00 a share; and thereafter, $102.00 
a share; and 

(e) The amount per share over and 
above accumulated dividends which the shares 
of Preferred Srock-$3.50 Series shall be enti
tled to receive upon involuntary liquidation or 
dissolution or winding-up of the corporation is 
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$100.00 a share, and upon voluntary liquida
tion or dissolution or winding-up of the corpo
ration is $107.00 a share. 

Ft:RTHER RESOLVED that a certificate 
setting forth a copy of the foregoing resolution 
providing for the establishment and issue of 
1,000,000 shares of Preferred Stock-$3.50 
Series shall be made under the seal of the corpo
ration, signed by the President or a Vice
President and by the Secretary or an Assistant 
Secretary of the corporation, acknowledged by 
such President or Vice-President before an 
officer authorized by the laws of Delaware to 
take acknowledgments of deeds, and shall be 
filed and a copy thereof shall be recorded pur
suant to and in the manner provided pursuant 
to and in the manner provided by Section 13 of 
the Delaware Corporation Law." 

Ir-: WIT:s'ESS WHEREOF, we have hereunto signed this 
certificate and have caused the corporate seal of the Corpo
ration to be hereunto affixed this 29th day of April, A. D. 
1947. 

E. I. DUPONT DE NEMOURS AND COMPA~Y 

- Attest: 
w. F. RASKOB 

Secretary 

By: W. J. BEADLE 
Vice-President 

E. I. 01.: PO)I;T DE SE!w\Ot:RS AND CO. 
FOt:"SDED 1802 

SEAL 
DEL.\ WARE 
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ST:l.TE OF DEL.l.~'.l..RE I 
COL-:-.:TY OF NE\'\· CASTLE f ss 

BE IT RE.\\E.\\BERED, that on this 29th day of April, 
A. D. 1947, before the subscriber, a Notary Public in and 
for the State and County aforesaid, authorized by the laws 
of Delaware to take acknowledgments of deeds, personally 
appeared \'C 1- BEADLE, Vice-President of E. I. duPont 
de ~em ours and Company, the Corporation mentioned in 
and which executed the foregoing Certificate, known to 
me personally to be such, and he, the said W. 1. BEADLE, 
as such Vice-President, acknowledged the said Certificate 
to be his act and deed and the act and deed of said Corpo
ration, and that the seal thereto affixed is the common and 
corporate seal of said Corporation duly affixed by its au
thority, and that his act of executing, acknowledging and 
delivering said Certificate was duly authorized by the 
Board of Directors of said Corporation. 

I:-.: ~'IT~ESS WHEREOF, I have hereunto set my hand and 
affixed my official seal the day and year in this Certificate 
abo\·e written. 

J. H. CASSIDY 
S"tary Public 

.o\protnted july 3. 1946 
For Two Yean 

Oela.,.·are 
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CERTIFICATE SETTING FORTH COPY OF RESOLUTION OF THE BOARD OF DIRECTORS OF E. I. DUPONT DE NEMOURS AND COMPANY DECREASING THE AUTHORIZED NUMBER OF SHARES OF PREFERRED STOCK-S3.50 SERIES FROM ONE MILLION SHARES TO SEVEN HUNDRED THOUSAND SHARES. 
(Pursuant to Stction 15/(z) oftht G~Mral Corporation Law of tht State of Dtlav.:art and tht Cmificatt of bu:orporatitm, as amtndtd, of E. I. duPont dt Ntmours and Company) 

~'E, L. du P. Copeland, a Vice-President, and F. G. Hess, Assistant Secretary, of E. I. duPont de Nemours and Company, a corporation of the State of Delaware, Do HEREBY CERTIFY under the seal of said Corporation as follows: 

That at a meeting of the Board of Directors of the Corporation duly called, and held on the 20th day of June, 1955, in accordance with the By-Laws of the Corporation and with the laws of the State of Delaware, and pursuant to power and authority expressly vested in the Board of Directors by the provisions of the General Corporation Law of the State of Delaware and Article Fourth of the Certificate of Incorporation, as amended, of E. I. duPont de Nemours and Company, the Board of Directors duly - adopted the following resolution: 
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Executive Summary 
The LCP Chemicals, Inc. Superfund Site (LCP site) Remedial Investigation (RI) is reported herein. The Rl 
field investigation has been performed in two phases under the regulatory and technical oversight of the 
US EPA, with a further adjunct investigation of two off-site ditches located adjacent to the site. This 
report includes a comprehensive characterization of the nature and extent of contamination on the site 
in addition to assessments of risk to human health and the environment. 

This Rl Report represents a revision of the version that was submitted in July 2013 and was 
subsequently approved by USEPA on August 12, 2013. The revisions made herein do not reflect any 
changes in content from the July 2013 and have been made solely to correct minor typographical errors 
and also updates to the document format. 

Site History 

The LCP site is a former chemical manufacturing plant located on an approximate 26 acre property. The 
site was developed in the early 1950s for the production of chlorine by the brine cell process (mercury 
cathode carbon anode) also known as the chlor-alkali process. Chlorine manufacturing operations 
commenced in 1955 and continued until the plant was shut down in 1985. Related operations, 
including a hydrogen gas processing plant and sodium hypochlorite manufacturing area were also 
located on the site. While the plant was initially developed and operated by GAF beginning in 1955, the 
facility was sold to LCP in 1972 and was expanded and operated by LCP until1985. Activities continued 
on site (by LCP and others) until 2000 . 

Hanlin Group, Inc., d.b.a. LCP, filed a petition under Chapter 11 of the bankruptcy code in 1991 and 
liquidated all of its assets before April1994 using the proceeds to pay creditors including the USEPA. 
The Linden, New Jersey property was abandoned by Hanlin Group pursuant to an order of the 
Bankruptcy court and ownership reverted back from the bankruptcy estate. Title to the property is 
currently listed as LCP-Chemicals New Jersey, a d.b.a. for Hanlin. Hanlin is a defunct corporate entity. 
The facility has remained abandoned since 2000. 

The site was placed onto the National Priority List (NPL) in 1998. A voluntary Administrative Order was 
entered into by the USEPA and ISP-ESI in 1999 to perform a Remedial Investigation and Feasibility Study 
(RifFS). ISP Environmental Services Inc. (ISP-ESI) is currently the only potentially responsible party, 
among several, that has cooperated with USEPA to address the site. 

The LCP site has a complex history of industrial ownership. The north-central and eastern portions of the 
property were owned and developed by various companies preceding GAF dating back to the 1880s. 
Other portions of the property were previously owned by E. I. duPont de Nemours and Central Railroad of 
New Jersey (now Conrail). 

The entire area of the LCP site and nearly all of the surrounding area was historically tidal wetlands. It 
was necessary to raise the elevation prior to the historic development of these areas for industrial and 
other uses through the placement of anthropogenic fill. The filling of the property occurred during the 
prior ownership of the property, before the development of the LCP site in 1955. 

The site has been zoned for "heavy industrial use" and continues as such as do the surrounding 
properties. It is anticipated that the upland portion of the site could possibly be redeveloped into 
another industrial use, such as warehousing, transportation or electric power generation. 

(1.· Brown um c~t#,wett · ~ 
ES-1 
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Contamination Sources 
The Rl results are summarized by the finding of the widespread presence of mercury in various 
environmental media as a result of manufacturing activities at the LCP site. Other contaminants 
potentially related to chlorine production are also found, including hexachlorobenzene (HCB}, 
polychlorinated naphthalenes (PCNs}, and polychlorinated dibenzo furans (PCDFs). Polychlorinated 
biphenyls (PCBs) are also a site-related constituent due their potential presence in electrical equipment 
on the site. Each of these other site-related constituents is present at levels much less than those of 
mercury. These other site-related contaminants are co-located with mercury; however the frequency and 
magnitude of exceedances of soil remediation standards is, respectively, less than that of mercury. 

Contamination is also present as a result of the prior placement of anthropogenic fill materials. 
Contaminants that are ubiquitous in fill materials include metals/metalloids (e.g., lead, chromium, and 
arsenic}, and polycyclic aromatic hydrocarbons (PAHs) as a result of the common practice of using 
combustion residues (e.g., coal ash and slag) as fill. Other contaminants in the anthropogenic fill are 
consistent with sources of industrial fill from neighboring properties (e.g., duPont, GAF) and include 
arsenic and chlorobenzenes. Other various chemicals, including dioxins, are also found from regional 
sources such as air deposition and sediment transport. 

Contamination Conditions 
The surficial fill at the LCP site is impacted primarily with mercury which is widely distributed throughout 
the site. This contamination includes some visual observations of elemental mercury in areas 
surrounding the main production buildings. However, the horizontal and vertical migration of mercury 
and other site-related constituents is relatively limited and the underlying soils contain concentrations 
that are lower than those in the overlying fill. 

Groundwater contamination at the site results from the dissolution of the various contaminants from site 
soils (both LCP related and fill related). Groundwater contamination, however, shows minimal migration 
either horizontally or laterally and is not moving off site to any significant extent. In addition, 
groundwater at the site is non-potable as the result of naturally occurring saline conditions. Since the 
groundwater is saline, alternative groundwater quality criteria (AGWQC) are relevant at the site, and site
specific AGWQC have been developed. 

Sediments and low marsh soils in South Branch Creek (an on-site, man-made tidal ditch) are 
contaminated with mercury and other constituents, especially in the "upstream" areas. The 
contamination decreases with distance from the manufacturing area of the site and is essentially at 
background levels where South Branch Creek meets the Arthur Kill. Similar contaminated sediment 
conditions are observed in the Northern Off-Site Ditch Sediments, albeit at lower concentrations than 
South Branch Creek. The sediment contamination in South Branch Creek and the Northern Off-Site 
Ditch do not appear to be due to ongoing sources. Biological specimens (fish and crabs) collected in 
South Branch Creek contain elevated concentrations of mercury and other constituents compared with 
those collected in a nearby area. 

The Human Health Risk Assessment (HHRA) indicated that exposure to soil and soil vapor by future 
commercial/industrial workers, site-specific workers, and construction/utility workers may result in 
adverse non-cancer effects; exposure to soil by future commercial/industrial workers may also result in 
adverse cancer effects. Dermal contact with groundwater by construction/utility workers has the 
potential to result in adverse non-cancer effects. Potential non-cancer hazards in soil and soil vapor 
were driven by mercury; potential non-cancer hazards in groundwater were driven by furans and 
manganese. No unacceptable cancer or non-cancer risks were identified for currenVfuture trespassers 

II Brown~Cald~ell ~ 
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exposed to sediment/bank soil in South Branch Creek. Hypothetical use of groundwater for potable 
purposes was also evaluated to support remedial decision-making and risk management; the HHRA 
indicated future potable use of groundwater by commercial/industrial workers may result in adverse 
cancer and non-cancer effects. 

The Baseline Ecological Risk Assessment (BERA) indicated that contaminants in South Branch Creek 
sediment, primarily arsenic, barium, and mercury, have the potential to result in adverse ecological 
effects to benthic macroinvertebrates and sediment-probing birds. Potential ecological risks were also 
identified for terrestrial mammals (insectivores) and birds (invertivores and, to a lesser extent, 
carnivores) potentially exposed to contaminants in upland soil, driven primarily by mercury and 
hexachlorobenzene. However, the former facility offers limited ecological habitat for these receptors as 
the majority of the Site is paved or occupied by structures. 

(I Brcwrt ANo~~l~~~ll i 
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Introduction 

This report presents the findings of a multi-phased Remedial Investigation (RI) performed at the LCP 
Chemicals, Inc. Superfund Site located in Linden, New Jersey. The initial phase (Phase I) of the Rl was 
performed in 2001-2002 and was reported in the document titled, "Site Characterization Summary 
Report, LCP Chemicals Superfund Site, Linden, New Jersey", (Brown and Caldwell, August 2002). The 
Phase II Rl field investigation was performed during 2006-2007 and the data was reported in the 
document titled, "Phase II Site Characterization Summary Report, LCP Chemicals Superfund Site, Linden, 
New Jersey, (Brown and Caldwell, September 2007). In addition an adjunct investigation to the Rl was 
performed in 2011 on the two off-site ditches, in response to EPA comments on the draft Rl Report 
(Brown and Caldwell, September 2008). The Rl Report, presented herein, provides a comprehensive 
presentation and analysis of the Rl data. 

This Rl Report represents a revision of the version that was submitted in July 2013 and was 
subsequently approved by USEPA on August 12, 2013. The revisions made herein do not reflectany 
changes in content from the July 2013 and have been made solely to correct minor typographical errors 
and also updates to the document format. 

1.1 Authority 
The site was placed onto the National Priority List (NPL) in 1998. On May 13, 1999, Administrative 
Order No. II CERCLA 02 99 2015 (hereinafter referred to as the Order) was entered into voluntarily by the 
United States Environmental Protection Agency (USEPA) and ISP Environmental Services Inc. (ISP-ESI). 
ISP-ESI is currently the only potentially responsible party, among several, that has cooperated with 
USEPA to address the site. The stated purpose ofthe Order was to: 

"(a) ... conduct a remedial investigation ("RI") to determine the nature and extent of contamination and 
any threat to the public health, welfare, or the environment caused by the release or threatened release 
of hazardous substances, pollutants or contaminants at or from the Site; (b) to determine and evaluate 
alternatives, through the conduct of a feasibility study ("FS"), to remediate said release or threatened 
release of hazardous substances, pollutants, or contaminants; (c) to provide for the reimbursement to 
EPA of response and oversight costs incurred by EPA with respect to the Site; and (d) to provide for 
reimbursement to EPA of response costs incurred by EPA at the Site prior to the effective date of this 
Consent Order." 

In accordance with the provisions of Section VII.25.H of the Order, the Rl Report is hereby submitted. 
The Rl report provides an analysis of the horizontal and vertical extent of mercury and other site 
constituents at the site in the various site media. The Rl field investigation and reporting were 
performed by Brown and Caldwell from 2001 through 2008 under contract to and on behalf of ISP-ESI. 
The scope of the initial phase of the Rl field investigation was performed in accordance with the USEPA
approved Work Plan documents described in Section 1.4.1. The technical objectives and scope of the 
Phase II Rl field investigation was performed in accordance with the USEPA-approved Work Plan 
documents described in Section 1.4.2. 

Baseline Human Health Risk Assessment (BHHRA) and Baseline Ecological Risk Assessment (SERA) 
have been performed in accordance with a pending amendment to the Administrative Order 
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Amendment. The BHHRA and BERA were performed by Geosyntec Consultants Inc. under contract to 
ISP-ESI and are summarized, herein. The full text of BHHRA and BERA reports are provided as 
Appendices P and Q, respectively. 

1.2 Site Description 
The LCP Chemicals, Inc. Superfund Site (hereinafter referred to as the LCP site) is located in the Tremley 
Point section of the City of Linden, Union County, New Jersey. The site is located along the western 
shore of the Arthur Kill and east of the New Jersey Turnpike as shown on Figures 1-1 and 1-2. It is 
accessed from the Road to Grasselli, which is reached from Linden via South Wood Avenue and Tremley 
Point Road. The coordinates of the approximate center of the site are Latitude 40.60832° and 
Longitude -7 4.21163°. 

The site was formerly an industrial complex with chemical manufacturing operations. A mercury-cell, 
chlorine production (chlor-alkali) facility was operated at the site from 1955, until cessation of 
manufacturing operations in 1985, and included a mercury-cell chlorine process area, hydrogen gas 
processing plant, and sodium hypochlorite manufacturing area, as shown on Figure 1-3. The site was 
also used as a terminal for products produced at other facilities and various other industrial operations. 
In addition, a variety of tenants operated on site until the site was closed in August 1994. 

The area surrounding the LCP site was historically developed for heavy industrial use, much of which is 
currently inactive and/or decommissioned. Primary current, active land use in the area is bulk storage 
and transport of petroleum products and aggregates. 

Tidal wetlands are known to have existed historically in the area of the site. The placement of 
anthropogenic fill to raise the grade for industrial development is known to have occurred starting in the 
1880s along the margins of the Arthur Kill. 

., 1.3 Site History 

1.3.1 Property Ownership 

The real property parcels on which the LCP Chemicals, Inc. Superfund Site is located include City of 
Linden Block No. 587, Lots No. 3.01, 3.02, and 3.03. The land has a long and complex history of 
industrial use and property ownership. This ownership history has been researched by Keller & 
Kirkpatrick (2008) based on a detailed evaluation and reconstruction of the areas represented by 
various historic deeds that are available from public records from approximately 1909 to the present. 
Information regarding various property transfers and easements is presented on a series of maps by 
Keller & Kirkpatrick (Appendix A) and is summarized on Table 1-1. A description ofthe historic land 
ownership and easements is described on the basis of this research and on other available information. 

1.3.1.1 Historic Land Ownership 

The north central portion of the LCP site had a long history of industrial ownership starting in about 1880 
with the Standard Chemical Works that was purchased by the Grasselli Chemical Company in 1889. 
Around 1924, the Grasselli Dyestuff Corporation, which is reported to have been a joint venture of 
Grasselli Chemical and Bayer AG, was incorporated under the laws of the State of Delaware. 

The Grasselli Chemical Company transferred a number of large parcels to the Grasselli Dyestuff 
Company on October 20, 1928 which included, in part, the northern portion of what became the LCP 
property. Parallel property transfer records indicate duPont purchased the property in 1928. The 
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property transfer record indicates this same area was transferred by Grasselli Chemical Company to E. I. 
duPont de Nemours and Company {duPont) on November 30, 1928. In addition, a strip of property 
extending to the Arthur Kill east of the tracks was also transferred to Grasselli Dyestuff Company that 
would later be used for relocation of South Branch Creek. 

Grasselli Dyestuff Corporation changed its name to General Aniline Works, Inc. on February 27, 1929. 
The company then changed its name to General Aniline & Film Corporation on October 30, 1939 and 
merged into American I.G. Chemical Corporation on October 31, 19391. 

In 1942, the United States Justice Department seized American I.G. Chemical Corporation as a war 
asset. While under government control, the General Aniline & Film Corporation completed construction 
of a chlor-alkali {chlorine manufacturing) plant on the LCP site in 1955. In 1965 the U.S. Government 
sold the ownership of General Aniline & Film Corporation in a public stock offering. General Aniline & 
Film. Corporation changed its name to GAF Corporation on April 24, 1968. 

Other parcels in what became the LCP property were acquired separately. The central portion of the LCP 
property located west of the railroad tracks was owned by E. I. duPont de Nemours and Company prior to 
1949 and transferred to General Aniline & Film Company in 1949. The southern portion of the LCP 
property located west of the railroad tracks was transferred from Central Railroad Company of New 
Jersey to General Aniline & Film Company in 1958. A narrow strip of land along what is now the current 
southern property line and extending to the extreme eastern tip was transferred from Central Railroad 
Company of New Jersey to General Aniline & Film Company in 1967. 

GAF Corporation sold the LCP Site which included the chlor-alkali facility to Linden Chlorine Products, Inc. 
of Edison, New Jersey on August 24, 1972. LCP Chemicals and Plastics, Inc. conveyed its property to 
LCP Chemicals-New Jersey, Inc. on December 14, 1979. At some point, the company became known as 
LCP Chemicals, Inc., a division of the Hanlin Group, Inc. 

1.3.1.2 Easements 

Numerous easements have been established at the LCP site. These easements include various rights of 
way for physical access by road and rail to the LCP site, use of utility poles and other utilities, use of the 
flume and outfall ditch for wastewater drainage, easements for numerous underground and overhead 
utility lines not specifically related to the LCP site including a historic sanitary sewer trunk line; gas and 
petroleum transmission lines; water lines; electric lines, access to leaseholds within the LCP site 
property; and access to other neighboring properties. These easements are listed on Table 1-1. 

1.3.1.3 Site Operation 

GAF began the chlorine operation at the LCP site in 1955. By 1956, the core of the buildings required 
for the chlorine productions were present, including Buildings 220 and 230. GAF had stopped operation 
of the chlor-alkali manufacturing facility in 1971. Linden Chlorine Products, Inc., which was founded in 
1972, purchased the site from GAF and subsequently resumed operation of the plant. Another mercury 
cell building {Building 240) and other site buildings were added by LCP in the early 1970s. 

As of 1975, Linden Chlorine Products, Inc. reported that it owned no other manufacturing facilities and 
that only three products were produced - chlorine, sodium hydroxide, and hydrogen. By the early 
1980's, the company had acquired additional chlor-alkali manufacturing facilities, including sites in 
Syracuse, New York, Moundsville, West Virginia, and Brunswick, Georgia. 

1 The merger into American I.G. Chemical Corporation in 1939 is reported in the deed research by Keller & Kirkpatrick. Other 
records suggest that ownership by American I. G. Chemical Corporation may have occurred in approximately 1928 or 1929. 
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Portions of the LCP site were leased to other companies for the operation of other related manufacturing 
operations at the site. In 1957, part of the property to the west, was leased to Union Carbide 
Corporation (UCC) to be used as a hydrogen plant utilizing the by-products of the chlorine plant and is 
known as the Linden Division hydrogen plant. UCC operated its plant through 1990. Kuehne Chemicals, 
Inc. leased the northern portion of the property in 1972 and opened a sodium hypochlorite 
manufacturing plant, which also distributed and sold chlorine. 

The ownership of the Linden Chlorine Products, Inc. facility became LCP Chemicals-New Jersey, Inc., a 
subsidiary of Linden Chemicals & Plastics, Inc. The chlor-alkali manufacturing operations had ceased by 
1985 and the facility was used as a terminal for products produced at other locations. 

Hanlin Group, Inc., d.b.a. LCP, filed a petition under Chapter 11 of the bankruptcy code in 1991 and 
liquidated all of its assets before April1994 using the proceeds to pay creditors including the USEPA. 
The Linden, New Jersey property was abandoned by Hanlin Group pursuant to an order of the 
Bankruptcy court and ownership reverted back from the bankruptcy estate. Title to the property is 
currently is listed as LCP-Chemicals New Jersey, a d.b.a. name for Hanlin. Hanlin was formerly 
incorporated in New Jersey but is now a defunct corporate entity. 

In August 1994, the EPA conducted a site visit and confirmed that the chlorine process buildings were 
decommissioned, the facility was no longer functional and that the site was vacated by LCP employees. 
Active Water Jet Inc., a pipe cleaning company, who was a tenant at the site since about the early 1990s, 
remained onsite until 2000. The facility has remained abandoned ever since. 

1.3.2 Operations and Development 

The text in this section has been adapted from the document titled "Work Plan, Remedial Investigation 
and Feasibility Study" (URS, October 6, 2000) and updated with information that has been obtained 
from other available sources. Much of the historic information presented, herein, is compiled from 
documents dating back to 1975 and earlier. Within these documents there are some contradictions 
concerning the past operations of the site. This problem is compounded by the fact that much of LCP 
Chemicals, Inc.'s records were lost or destroyed sometime in the 1980s (Eder, September 1993). 

At the time of LCP Chemicals, Inc.'s mercury cell chlorine production, there were three main operating 
centers at the site; the mercury cell chlorine process area, the hydrogen gas processing plant, and the 
sodium hypochlorite manufacturing area. Materials needed for processing were shipped in by barge, 
rail, or by truck. Storage and distribution of chlorine and its related products (including methylene 
chloride and potassium hydroxide) occurred on this site throughout its history. The manufacturing 
operations were subject to periodic shutdowns due to changes in market demands for chlorine 
production. The processes by which the chlorine and its by-products were created are described in the 
section below. 

1.3.2.1 Mercury Cell Chlorine Process Area 

The mercury cell was an industrial system that split common salt molecules (NaCI) to produce chlorine 
gas. A typical mercury cell process used electrolysis to split the salt solution. An electric current was 
passed through the salt solution (brine) between a graphite anode and a mercury cathode (Figure 1-4) to 
produce chlorine gas and sodium. The sodium dissolved into the mercury and the sodium-mercury 
mixture was made to react with water to produce sodium hydroxide and hydrogen gas. All of the material 
from this process, including the spent brine, hydrogen gas and sodium hydroxide, contained residual 
amounts of mercury. The mercury was separated from the resulting chlorine and hydrogen gas and 
sodium hydroxide which were packaged for sale for additional processing and/or for distribution. 
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The raw materials used in the chlorine production process were salt, water, mercury, and electric power. 
Documentation of LCP Chemicals, Inc.'s procedure for the handling and storage of chemicals is not 
available. Rock salt or evaporated salt, which was utilized later, was transported to the site by rail. It 
was stored in salt silos located by Building 233 (Figure 1-3) and fed to the adjacent saturators to create 
brine. The brine was treated and filtered in a brine treatment tank in Building 233. To treat the brine, 
sodium hydroxide, sodium carbonate, and barium chloride were added to precipitate impurities in the 
solution, such as calcium carbonate, sulfates, and hydroxides. The residual material is known as brine 
purification mud or "brine sludge". In the mid 1960s, a surface impoundment, the brine sludge lagoon, 
was constructed and used to dispose the brine sludge and process wastewater. The sludge was mixed 
with brine and the resulting slurry was pumped to the brine sludge lagoon through overhead pipes. The 
supernatant, or liquid content of the brine sludge lagoon, was pumped back to the brine purification tank 
for recycling and for redistribution either to the mercury cells or for the slurry usage. Documentation of 
the disposal practices for the brine sludge before the construction of the sludge lagoon is not available. 

After pre-treatment of the brine, it was piped to the mercury cells in Building 230 and Building 240 to 
produce gaseous chlorine and a mercury sodium mixture through electrolysis. Once the chlorine was 
cooled, dried (i.e., water vapor removal) with sulfuric acid, and liquefied in Building 233, it was stored in 
100 ton vessels. The used brine was recycled to the treatment tank in Building 233 for re saturation 
and to repeat the process. 

The mercury-sodium mixture was then piped to denuders, or strippers, where it was hydrolyzed to form 
elemental mercury, a sodium hydroxide solution and gaseous hydrogen. The recovered mercury was 
returned to the mercury cells. The sodium-hydroxide solution was filtered and stored in above ground 
storage tanks at the northeast corner of the facility. The hydrogen gas was also filtered by way of a 
commercial "Purasiv" unit south of Building 231. From there it was piped to the hydrogen facility where 
it was packaged and distributed by Union Carbide (Linde Division). Occasionally, the hydrogen gas was 
mixed with water and chlorine to form hydrochloric acid in both gaseous and liquid form. The 
hydrochloric acid was then stored in tanks near Building 231. In 1985, LCP Chemicals stopped the 
mercury cell process, thus brine sludge production was also stopped. 

Between 1985 and 1994, the site was used as a transfer terminal for products made at other Hanlin 
Group Facilities. The Hanlin products were shipped to the site via rail or truck and stored in above 
ground storage tanks. From there they were repackaged and distributed. The products were potassium 
hydroxide, sodium hydroxide, hydrochloric acid and methylene chloride. Aerial photographs of the facility 
during full operation in 1966-67 (Building 240 not constructed yet) and shortly after shut down of the 
mercury cell process are shown on Figures 1-5 and 1-6, respectively. 

1.3.2.2 Linde Division Hydrogen Plant 

The hydrogen plant was operated by the Linde Division unit of Union Carbide Corporation (Linde) which 
occupied a 2.1-acre leasehold on the western portion ofthe site (Figure 1-3) interconnected to the 
mercury cell process area. The Linde Division hydrogen plant started operation in 1957 and ceased 
operation in 1990. Hydrogen was supplied from the mercury cells to the plant via overhead pipes. The 
gas was purified by UCC to remove additional residual mercury (reportedly, at least five pounds of 
mercury was removed from the gas stream by Linde daily), stored, compressed, and shipped by trailer. 
Union Carbide, in their 104(e) response claims that one disposal method for the Linde waste mercury 
was to give it to employees for resale. In 1980, the hydrogen plant stopped using the hydrogen from the 
chlorine plant, and began to package liquid cryogenic hydrogen that was shipped in from outside 
sources. 

In 1988, in preparation for a new tenant, UCC had the building interior and the hydrogen compressors 
decontaminated for mercury (IT, April 22, 1988). IT reportedly recovered 30 pounds of free mercury 
from one compressor and its associated piping. 
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In May 1990, the Linde Division plant ceased operations after the UCC lease with LCP expired. This 
triggered the NJDEP's Environmental Cleanup Responsibility Act (ECRA, now known as ISRA). Due to 
several areas of concern unrelated to the chlorine manufacturing process (i.e., former underground 
storage tanks, sumps, septic tanks, etc.), ISRA required that a soil and groundwater investigation be 
conducted within the boundaries of the site. The required investigation and its cleanup took place in the 
early 1990s. The NJDEP granted a No Further Action (NFA) declaration for the hydrogen facility on 
June 20, 1995 for soils only. To our knowledge, Praxair (successor to UCC) has had engineering controls 
on the leasehold. 

The Linde Division facility was last used in October 1994 by Liquid Carbonic Corporation. Liquid 
Carbonic Corporation was later purchased by Praxair, Inc. Liquid Carbonic rented the Linde Division site 
from LCP Chemicals, Inc., and used it for office space and as a parking area for truck trailers. 

1.3.2.3 Hypochlorite Facility 

Kuehne Chemical, Inc., leased Lot Nos. 3.02, 3.03 and the northern part of Lot 3.01 from LCP 
Chemicals, Inc. and started a sodium hypochlorite manufacturing process. The processing area was 
located to the north of Building 220 and between Avenue C and D and consisted of above ground 
storage tanks, loading areas and support buildings (Figure 1~3). The manufacturing plant received its 
raw materials, chlorine and sodium hydroxide, from the LCP chlorine plant via overhead pipes. The raw 
material were utilized by Kuehne to produce sodium hypochlorite (bleach). Chlorine, sodium hydroxide, 
hydrochloric acid, and sodium hypochlorite were also stored and distributed by Kuehne. Kuehne 
Chemical Inc. had vacated the site by February 1981. It is likely Kuehne mercury waste was disposed of 
along with the LCP mercury waste. 

1.3.2.4 Other Operators 

Conrail (successor to Central Railroad of New Jersey) constructed and operated a railroad line and 
railroad yard across the property as described in Section 2.1.1 and as shown on Figure 2-8. 

Active Water Jet operated a pipe and tank washing operation on the property from 1990 until 2000. 
Active Water Jet cleaned, with water blasting, contaminated tanks, filters, pipes, condensers and similar 
items. Its offices were located in building 220. 

Caleb Brett leased a portion of the property from 1988 to 1995; they are known to have stored 
petroleum crude oil, No.6 fuel oil, kerosene, asphalt products, pot ash, caustic soda, alcohol, and 
ketones at the site. 

Microcell Technologies leased building 231 from 1987 until2000 and operated a pilot plant that 
produced small glass spheres. 

1.4 Rl Site Investigation 
The work plan documents and the technical objectives for each ofthe Rl field investigations are 
described below. 

1.4.1 Phase I Rl 

Phase I Rl Work Plan Documents 

The Phase I Rl was performed during 2001 and 2002 in accordance with the following USEPA-approved 
documents: 

1. "Work Plan, Remedial Investigation and Feasibility Study" (URS, October 6, 2000). 

2. "Final Sampling and Analysis Plan, Field Operations Plan, Part I, Draft Sampling and Analysis Plan" 
(URS, April 12, 2001), hereinafter referred to as the FOP. 

II Brown N40 :§a!~wett ~ 
1-6 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007013 



Section 1 Remedial Investigation Report 

3. "Quality Assurance Project Plan, Field Operations Plan, Part II, Draft Sampling and Analysis Plan" 
(URS, February 12, 2001), hereinafter referred to as the QAPP. 

4. "Addendum No. 1, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Cased Deep 
Borings," (Brown and Caldwell, October 12, 2001). 

5. "Addendum No.2, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Subsurface 
Utility Clearance," (Brown and Caldwell, November, 2001). 

6. "Addendum No.3, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Sampling 
Beneath Buildings 230 and 240" (Brown and Caldwell, March 2002). 

Agency approval of these Phase I Rl Work Plan documents was provided in letters from USEPA in 2001 
and 2002. 

Phase I Rl Objectives 

The objectives of the Phase I Rl were stated in Section 2 ofthe "Final Sampling and Analysis Plan, Field 
Operations Plan, Part I, Draft Sampling and Analysis Plan" (URS, April12, 2001): 

Determine the nature and extent of contamination in the soil, groundwater, surface water, and 
sediment. 

Evaluate stratigraphy on a site-wide basis- confirm the distribution of the Tidal Marsh Deposit and 
evaluate its effectiveness as a confining layer. 

Define the hydrogeology on a site-wide basis- confirm groundwater gradients, flow directions, and 
aquifer properties (e.g., hydraulic conductivity, transmissivity, etc.) to predict the direction and flow 
rate of groundwater contaminant migration. 

Evaluate tidal effects on groundwater and groundwater flow direction. 

Evaluate the potential ecological resources of, and impacts to, South Branch Creek. 
Characterize-anthropogenic fill at the site. 

Develop a conceptual site model. 

Determine risks posed to human health and environment. 

The results of the Phase I Rl field investigation were presented in the document titled, "Site 
Characterization Summary Report (SCSR), LCP Chemicals Superfund Site, Linden, New Jersey", (Brown 
and Caldwell, August 2002). 

1.4.2 Phase II Rl 

Phase II Rl Work Plan Documents 

The Phase II Rl was performed from August 2006 through June 2007 in accordance with the following 
14 USEPA-approved documents: 

1. "Work Plan, Remedial Investigation and Feasibility Study" (URS, October 6, 2000). 
2. "Final Sampling and Analysis Plan, Field Operations Plan, Part I, Draft Sampling and Analysis Plan" 

(URS, April12, 2001), hereinafter referred to as the FOP. 

3. "Quality Assurance Project Plan, Field Operations Plan, Part II, Draft Sampling and Analysis Plan" 
(URS, February 12, 2001), hereinafter referred to as the QAPP. 

4. "Addendum No.1 (Soil and Groundwater) Work Plan: Phase II Remedial Investigation, LCP 
Chemicals, Inc. Superfund Site", (Brown and Caldwell, July 2004, Revised April 2006, Revised 
October 2006). 
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5. 

6. 

7. 

8. 

9. 

"Addendum No.2 (South Branch Creek & Ecological Issues) Work Plan: Phase II Remedial 
Investigation, LCP Chemicals, Inc. Superfund Site", (Brown and Caldwell, July 2004, Revised August 
2006, Revised October 2006). 

"Addendum No. 1, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Cased Deep 
Borings," (Brown and Caldwell, October 12, 2001). 

"Addendum No. 2, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Subsurface 
Utility Clearance," (Brown and Caldwell, November, 2001). 

"Addendum No.3, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Sampling 
Beneath Buildings 230 and 240" (Brown and Caldwell, March 2002). 
"Addendum No.4, Field Operations Plan, LCP Chemicals, Inc. Superfund Site (Bedrock Monitoring 
Wells, Soil Vapor Testing, Groundwater Sampling)", (Brown and Caldwell, April2006, Revised 
October 2006). 

10. "Addendum No. 5, Field Operations Plan for the LCP Chemicals, Inc. Superfund Site, Ecological 
Sampling", (Brown and Caldwell, August 2006, Revised October 2006). 

11. "QAPP Addendum for South Branch Creek Sampling," (Brown and Caldwell, August 2006, Revised 
October 2006). 

12. "Supplemental Work Plan: Sediment Toxicity Testing (South Branch Creek), Phase II Remedial 
Investigation LCP Chemicals, Inc. Superfund Site," (Brown and Caldwell, September 2006, Revised 
October 2006). 

13. "Interim Ecological Risk Assessment Problem Formulation," (Brown and Caldwell, Revised October 
2006). 

14. "Health and Safety Plan For Phase II Remedial Investigation at the LCP Chemicals, Inc. Superfund 
Site," (Brown and Caldwell, September 2006) . 

Agency approval of these Phase II Rl Work Plan documents was provided in the following: 
Letter from Ms. Carole Petersen of USEPA dated September 13, 2006 referenced: "Conditional 
Approvals for Addendum No. 2 (South Branch Creek and Ecological Issues) Work Plan: Phase II 
Remedial Investigation, LCP Chemicals, Inc. Superfund Site (Revised July 2006); and Addendum 
No.5 Field Operations Plan LCP Chemicals, Inc. Superfund Site (Ecological Sampling) (August 
2006)." 

Letter from Ms. Carole Petersen of USEPA dated October 5, 2006 referenced: "Conditional Approvals 
for Addendum No.1 (Soil and Groundwater) Work Plan: Phase II Remedial Investigation, LCP 
Chemicals, Inc. Superfund Site (April 2006) and Addendum No. 4 Field Operations Plan, LCP 
Chemicals Inc. Superfund Site (Bedrock Monitoring Wells, Soil Vapor Testing, Groundwater 
Sampling) (April 2006)." 

Submittal of revised Phase II Work Plan documents to USEPA by October 13, 2006 in accordance 
with the conditions set forth in the conditional approval letters. 

Phase II Rl Objectives 

The Phase II Rl Work Plan included an approach and methodology to address the following technical 
objectives: 

Additional delineation of surficial and shallow soils in the western area of the site through the 
installation and testing of soil from a number of borings. 

Characterization of deep soils through the installation and testing of a number of borings to 
determine the vertical extent of contamination identified in the shallow soils. 

Characterization of soil quality within the glacial till beneath Building Nos. 230 and 240. 
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Determination of the presence of methyl mercury in soil from a number of shallow and deep soil 
samples obtained in various areas of the site. 

Determination of the specific form of mercury in a number of surficial soil samples including 
mercuric (Hg+2), mercurous (Hg2+2), and methyl (CH3Hg+). 

Characterization of surficial soil quality near storage tanks remaining at the site that may have had 
potential releases to the environment. 

Determination of groundwater quality in the bedrock water-bearing zone. 
Additional characterization of groundwater quality in the overburden water-bearing zone through the 
collection of a second complete round of monitoring well samples, including the use of "ultra-clean" 
sample collection and handling techniques for mercury. 

Determination of the groundwater flow characteristics in the bedrock water-bearing zone. 
Additional characterization of groundwater flow conditions in the overburden water-bearing zone. 
Determination of the in-place hydraulic conductivity of the unconsolidated and consolidated geologic 
material screened by the newly installed monitoring wells. 

Determination of the presence of methyl mercury in groundwater from a number of overburden and 
bedrock groundwater samples obtained in various areas of the site. 
Characterization of soil vapor to address the potential vapor intrusion pathway to future building 
structures at the site. 

Current wetland delineation and jurisdictional determination. 

Additional delineation of selected constituents in sediment and surface water in South Branch Creek 
as well as in the confluence area of South Branch Creek and Arthur Kill to address ecological 
concerns. 

Evaluation of the bioavailability of mercury in the surface water and sediment within South Branch 
Creek. This includes a determination of the ratio of methyl mercury to total mercury. 
Determination of the influence of mercury speciation and sediment chemistry on bioavailability to 
aquatic organisms. 

Utilization of a Reference Channel for the purpose of differentiating certain chemical constituents 
with respect to the background conditions when performing environmental characterization and 
analysis.2 

Estimation of biota sediment accumulation factors (BSAFs) from sediment to crabs and fish. 
Collection of site-specific information to support the Baseline Ecological Risk Assessment, including 
a biologic habitat assessment and the collection of tissue residue in selected aquatic biota in South 
Branch Creek and the confluence area of South Branch Creek and Arthur Kill. 
Evaluation of sediment toxicity. 

1.4.3 Off-Site Ditch Investigation 

Off-Site Ditch Work Plan Documents 

The off-site ditch investigation phase of the Rl was performed from July 22, 2011 to July 28, 2011 in 
accordance with the following two USEPA-approved documents: 

2 The Phase II RIWP documents, dated October 2006, included tasks for the selection and collection of samples from a 
reference stream. An e-mail message dated August 18, 2006 from Mr. Jon Gorin of USEPA to ISP-ESI that stated· ... after 
consulting with BTAG, we've determined that there is no need for a reference stream right now." The approved documents 
included identification and sampling of a reference stream. This work was therefore conducted in accordance with the 
approved documents without oversight by USEPA. 
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"Revised Scope of Work- Characterization of Off-Site Ditches, LCP, Chemicals Inc. Superfund Site", 
(Brown and Caldwell, May 14, 2010). 

"Quality Assurance Project Plan, LCP Chemicals, Inc. Superfund Site, Linden, New Jersey", (Brown 
and Caldwell, May 2010). 

Off-Site Ditch Work Plan Objectives 

The Off-Site Ditch Scope of Work included an approach and methodology to address the following 
technical objectives: 

To characterize the extent to which the Northern and Southern Off-Site ditches are tidally influenced. 

To characterize the extent to which the Northern and Southern Off-Site ditches may be impacted by 
site-related constituents. 

1.5 Report Organization 
The data presented in this Rl Report includes the Phase I and II Rl data and is intended to characterize 
current site conditions for each medium that was investigated. The environmental database 
(Appendix F) contains the complete laboratory analytical data from both the Phase I and Phase II Rl field 
investigations. 

The Rl Report is organized as follows: 

Section 1 Introduction 

Section 2 Site Setting 

Section 3 Rl Field Investigation Methods and Procedures 

Section 4 Data Management 

Section 5 Physical Characteristics 

Section 6 Nature and Extent of Contamination 

Section 7 Contaminant Fate-and-Transport 

Section 8 Baseline Risk Assessment Summary 

Section 9 Recommendations 

Section 10 References 

Appendices to the Rl Report are as follows: 

Appendix A Property Transfers 

Appendix B Field Operations Plan 

Appendix C Well Construction and Soil Boring Logs 

Appendix D Hydrogeologic Data 

Appendix E Wetland Delineation 

Appendix F Habitat Assessment Report 

Appendix G Representative Photographic Logs 

Appendix H Analytical Lab Deliverables (DVD) 

Appendix I Data Usability Reports 

Appendix J Tabular Summary of Analytical Data 

Appendix K Environmental Database (CD-ROM) 

Appendix L Sediment Toxicity Testing Report 
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Appendix M Regional Studies 

Appendix N NJDEP Technical Regulations Checklist 

Appendix 0 Human Health Risk Assessment 

Appendix P Ecological Risk Assessment 
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Site Setting 

The LCP Chemicals Inc. Superfund Site (LCP site) is located in the Tremley Point section of the City of 
Linden, Union County, New Jersey as shown on Figure 1-1. The site is located along the western shore of 
the Arthur Kill and east of the New Jersey Turnpike. It is accessed from the Road to Grasselli which is 
reached from Linden via South Wood Avenue and Tremley Point Road. The coordinates of the center of 
the site are Latitude 40.60832° and Longitude -7 4.21163°. 

The LCP site property includes Block 587, Lots 3.01, 3.02, and 3.03. The area of these three lots tota Is 
approximately 26 acres. The shape of the property is highly irregular with a maximum east-west 
dimension of approximately 2,500 feet and a maximum north-south dimension of 1,600 feet 
(Figure 1-3). 

The site is bisected by an inactive railroad spur running north and south that is located on an easement 
and is operated by the Consolidated Rail Corporation (Conrail). The LCP chlor alkali manufacturing 
facility was formerly housed in a group of buildings located immediately west of the railroad tracks. The 
mercury cell buildings (No. 230 and 240) and the liquefaction building (No. 231) are shown on 
Figure 1-3. 

The current alignment of a man-made ditch, known as South Branch Creek, is located east of the 
railroad tracks along a narrow portion of the property that connects to the Arthur Kill. Occupying most of 
the remaining portion of the property east of the railroad tracks is a closed RCRA unit, a cooling tower, 
and the pad for a former sludge roaster. The closed RCRA unit is currently maintained by ISP-ESI. 

West of the railroad tracks there are numerous buildings and tanks associated with the LCP Chemicals 
Inc. facility and its tenants. Several of the buildings also exist on the property that were part of 
associated processes leased and operated by other companies, including the Linde hydrogen plant 
predominantly on the western portion of the property, and the Kuehne Chemicals sodium hypochlorite 
and chlorine packaging facility. Other notable site features on the western portion of the site include an 
electrical transformer and rectifier yards and an on-site railroad yard. Additionally, engineering and 
institutional controls consisting of a 0.7 acre asphalt cap and deed restriction were placed on the 
western portion of the property by former tenant Linde in 1994 pursuant to the New Jersey 
Environmental Responsibility Act (ECRA) Site No. 90367. This engineering control installed by Linde, the 
cap, has not been inspected or maintained by Linde or its successors, including Praxair to the knowledge 
of ISP-ESI, at any time after installation in 1994. The cap is currently in disrepair with major cracks and 
trees growing out of it. NJDEP, EPA and Praxair have been notified of this situation on several occasions. 

The LCP site started chlor-alkali manufacturing operation in 1955 and the core of the manufacturing 
buildings were present by 1956. Cell Building 240 was added in 1972. Manufacturing of chlorine 
ceased at the facility by August 1985 and site operation by LCP ended by August 1994; several tenant 
operators remained until2001. Additional information regarding the site history, including site operation 
and development is presented in Section 1.3. 

The southern LCP property is adjacent to a pair of parallel railroad tracks operated by Conrail, and 
further south by two parallel drainage channels hereinafter referred to as the Northern and Southern 
Off-Site Ditches. The two ditches run parallel with the southern LCP property line, and are not apparently 
associated with development on the LCP site. 
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2.1 Land Use and Zoning 
The area surrounding the LCP site historically was developed for heavy industrial use, much of which is 
currently inactive. A map depicting land use as of 2002 is presented in Figure 2-1. The map was 
developed based on GIS datalayers obtained from the New Jersey Department of Environmental 
Protection (NJDEP). 

The current primary active land use in the area is bulk storage and transport of petroleum products and 
aggregates. The transport of these materials occurs by ship and barge using dockage along the Arthur 
Kill as well as by rail, truck, and pipeline. Other active facilities in the area include a municipal 
wastewater treatment plant, trucking and warehousing, and truck repair. An active, major rail freight line 
runs parallel to the eastern side of the New Jersey Turnpike, west of the site. A number of large 
chemical manufacturing facilities formerly operated within one mile of the site, most of which are 
currently inactive and in various stages of demolition and site r~mediation. 

The industrial properties located immediately adjacent to the LCP site include: 

NuStar Energy Linden Terminal located north and south of South Branch Creek to the east of the 
inactive Conrail railroad spur. 

The former GAF site manufacturing facility to the north. 

Citgo Petroleum Corp, Linden Transload Terminal located to the south and southwest. 

Linden-Roselle Sewerage Authority (LRSA) sludge barge dock located southeast of the site along the 
Arthur Kill. 

Various undeveloped areas are located within one mile of the site, many of which are either vacant 
former chemical manufacturing plants or tidal wetlands. The former manufacturing areas are depicted 
on the Land Use map (Figure 2-1) either as "Industrial", "Undeveloped/Barren/Field", and/or 
"Scrubland". Areas of tidal wetlands, some of which are partially filled, are located along the Rahway 
River to the south and Piles Creek to the north. Pralls Island is located northeast of the site and across 
the Arthur Kill in Richmond County, New York and is a wildlife sanctuary consisting of dredge spoil fill 
placed over former tidal wetlands. The City of New York, Department of Sanitation Fresh Kills Landfill, is 
located approximately three miles south of the site. 

Most of the currently or formerly developed land in the vicinity is located on what has been mapped by 
the New Jersey Geologic Survey (2005) as "Historic Fill" in accordance with N.J.S.A. 58:10B-1 et seq. 
Additional information regarding anthropogenic fill is presented in Section 1.3.2. 

The only area of residential development within one mile of the site is the Tremley section of Linden 
which is located west of the New Jersey Turnpike approximately 3,850 feet (% mile) from the nearest 
(western) edge of the LCP site. 

2.1.1 Anthropogenic Fill 

The entire area of the LCP site and most of the area surrounding the site formerly consisted of tidal 
wetlands, as depicted on historic topographic maps in Figures 2~2 through 2-4. It was necessary to raise 
the grade prior to the historic development of these areas for industrial and other uses. This was 
accomplished through the placement of non-indigenous materials, that is, materials not originally native 
to the tidal wetlands, including soil, ash, dredge spoil, demolition debris, and other materials. This 
material is referred in this report as "anthropogenic fill", namely, fill material that has been placed by 
humans. The placement of fill in the Tremley Point area allowed for the industrial development of the 
peninsula. 
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Historic Placement of Anthropogenic Fill 

The presence of anthropogenic fill at the site has been verified by evaluation of soils encountered as 
part of the extensive soil boring program, which was completed as part of Phase I and II of the Rl, as well 
as prior subsurface investigations conducted by others. This observation has been independently 
confirmed through an evaluation of the historic placement of anthropogenic fill identified on available 
historic maps and aerial photographs. Briefly, these sources {Figures 2-5 through 2-17) reveal that the 
entire area, formerly occupied by tidal marsh, was progressively filled. A chronologie description of the 
placement of anthropogenic fill is described below. 

Historic topographic mapping from 1898 {Figure 2-2) reveals that the entire LCP site was formerly 
occupied by tidal wetlands that were contiguous with the Arthur Kill. In fact, the only nearby area that 
was not wetland is the slightly elevated land along Tremley Point Road. 

Early industrial development occurred immediately along the margin of the Arthur Kill with the 
construction and operation of the Standard Chemical Works and later the Grasselli Chemical Company. 
This presence of the Grasselli Chemical Company is evident on the 1898 topographic map {Figure 2-2). 

Aerial photography as of May 8, 1929 {Figures 2-5 and 2-6), reveal what appeared to be extensive filling 
in the Grasselli East Works area {east of railroad tracks). This land was owned immediately prior to this 
time by the Grasselli Chemical Company and was later acquired by duPont, with a narrow strip owned by 
Grasselli Dyestuff Company. The fill was also identified as far south as South Branch Creek, evident by 
the apparent steep banks on either side of the creek located north of the LCP property {Figure 2-5). The 
area west of the tracks had apparently not yet been filled. 

Available aerial photography from Apri128, 1940 reveals extensive areas of filling located on what was 
likely the duPont property at the time located east of tracks {Figure 2-8). These areas include north and 
south sides of South Branch Creek between the confluence with Arthur Kill and the eastern-most railroad 
track, a triangular area immediately south of South Branch Creek and immediately east of the western 
railroad tracks, and the large area located north of South Branch Creek. Other areas may be filled, 
including the entire area of the future LCP property east of the tracks, although this is not completely 
clear from the photograph. 

By 1940 the south-western portion of the future LCP property between the railroad tracks was filled in 
preparation for the construction of a railroad yard {Figure 2-8). This railroad yard was on property that 
was owned at the time by the Central Railroad Company of New Jersey {Figure 2-11). 

An irregular area is evident on the 1940 photograph {Figure 2-8) that appears to have been filled. This 
possible fill area was located on property owned by duPont that was located immediately north of 
railroad track, contiguous with South Branch Creek. The area immediately north of South Branch Creek 
is apparently not filled, as well as the far southeast corner of the future LCP property {west of the tracks). 

By July 1947 {Figure 2-10), aerial photographs reveal that the northern portion of the property is covered 
with raw material piles on property owned by General Aniline & Film Corporation. These material piles 
and decommissioned process equipment storage yard are located in an area that has obviously been 
filled. South Branch Creek has now been re-routed to a position further south. 

The old alignment of South Branch Creek is evident in the photographs from 1951 in which it and the 
area surrounding it are in the process of being filled {Figures 2-11 and 2-12). This is located on land that 
had been acquired by General Aniline & Film Corporation from duPont just shortly before in 1949. The 
northwestern most corner of the LCP property is partially filled along what appears to be a road leading 
to the western portion of the GAF facility. A strip of empty land immediately to the south is apparently 
not yet filled. 

~ erow~~~d;.u h 
2-3 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007021 



• 

• 

Section 2 Remedial Investigation Report 

As of July 17, 1952, aerial photography indicates that the northern portion of the property remains 
covered with raw material piles and a process equipment storage yard in an area that has obviously 
been filled. South Branch Creek has now been re-routed to a position further south. The old alignment 
of South Branch Creek is still evident in the photograph in which it and the area surrounding it have been 
filled. The new (southern) alignment of South Branch Creek is evident. The entire western portion of the 
LCP property has now been filled. The most recent area offilling is partially covered with rows of 
equipment (Figure 2-12). In a photograph dated May 16, 1954 (Figure 2-13), the entire site east of the 
tracks appears to have been filled. 

In summary, most filling of the LCP property was performed over a long time span likely starting around 
1885. Much of the filling occurred by various owners prior to the development of the site for chlor alkali 
production. Most, but not all of the property, appears to have been filled by 1949. 

2.1.2 Regional Industrial History 

A brief description of some of the major industrial occupants of the Tremley Point area is presented 
below. Information contained herein was obtained from NJDEP files, the attached title search summary, 
or was provided by the property owner. ISP-ESI has not conducted an independent investigation of any 
of these properties or their operations. The historic regional land use circa 1940 is presented in 
Figure 2-3. 

Former GAF Chemicals Manufacturing Facility 

The former GAF Chemicals manufacturing facility, now referred as the GAF site, was first utilized for 
chemical manufacturing in approximately 1919. Under the various ownerships, chemical products were 
manufactured at the GAF site from approximately 1919 until closure of the plant in April1991. Products 
manufactured at the GAF site primarily consisted of dyestuffs and surfactants, but also included 
ethylene oxide, tetrahydrofuran and herbicides. The plant ownership and various corporate entities are 
described in Section 1.3.1. The current owner of the site is Linden Property Holdings LLC. 

The GAF site has been remediated. The site remediation conducted to-date has included demolition of 
site structures, capping, grading and drainage improvements, construction of a shallow groundwater 
barrier and groundwater collection system, installation of bedrock groundwater extraction wells, LNAPL 
collection and the construction and operation of a groundwater conveyance and treatment system. NFA 
letters have been received for site-wide soils and groundwater from the NJDEP. Remedial Action Permits 
for Groundwater (Permit ID RAP110002) and Soil (Permit ID RAP110001) became effective at the GAF 
Site on February 22,2012. 

The environmental conditions at the GAF site were documented in a comprehensive Remedial 
Investigation Report (Eckenfelder, 1991). Raw materials and associated bi-products from the former 
GAF operations are reported to have included arsenious acid catalysts, arsenic acid, arsenic mercuric 
sulfate, and mercury oxide catalysts among numerous other organic and inorganic constituents. The 
predominant organic constituents in soils and groundwater include various VOCs and SVOCs, including 
chlorobenzene._benzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, naphthalene, 4-chloroaniline, and 
phenol. The most prominent inorganics in soils and groundwater were mercury, chromium, and arsenic. 
These constituents are widely distributed across the entire Site with the highest levels observed in the 
"Old Landfill" and in the former production area. In fact, dissolved mercury concentrations range as high 
as 2,520 IJg/L in the bedrock water-bearing zone. 

A groundwater barrier wall formed of sealed-joint, steel sheet piling (Waterloo Barrier) was installed to 
provide hydraulic containment of shallow groundwater, and to limit the potential for contaminated soil 
particle migration from the site. The groundwater barrier wall spans a length of approximately 
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8,523 feet and surrounds an area of approximately 104 acres. Its alignment encompasses the former 
main plant site of the GAF site (Figure 2-18). The wall penetrates miscellaneous fill materials and is 
keyed into the underlying organic silt and clay aquitard and/or the glacial till formation. 

A shallow groundwater collection system is installed just inside the barrier wall to intercept and control 
potentially contaminated shallow groundwater and percolations above the aquitard and direct these 
waters to the on-site wastewater treatment plant. This shallow groundwater collection system, in 
conjunction with the barrier wall, controls the interior shallow groundwater elevation, such that 
intragradient conditions (i.e., hydraulic head on the inside ofthe barrier wall is below that on the outside) 
prevail along the length of the barrier wall, thus containing shallow groundwater within the limits of the 
barrier wall and controlling the lateral migration of groundwater from the GAF site. This system consists 
of a collection drain situated essentially parallel to and a short distance inside the barrier wall alignment. 
The drain includes a 15-inch diameter high density polyethylene perforated pipe surrounded by drainage 
stone, which is wrapped in a geotextile blanket. A series of 26 precast concrete manholes serve as 
inspection and maintenance points along the length of the drain. Collected waters within this system are 
directed to two pumping stations, each consisting of an above-grade pump house situated over a precast 
concrete collection sump. Each pump station is equipped with a primary and backup pump, liquid level 
sensors and controls to operate the pumps and maintain groundwater at the desired elevation. Water 
discharged from each pump station is conveyed to the WWTP. 

A bedrock groundwater extraction system provides areal hydraulic capture of the GAF site. Primary 
hydraulic capture of the majority of the site is provided by two wells located on the eastern edge of the 
site, DEW-2 and DEW-4A (Figure 2-18) with well screen intervals of 45 to 65ft bgs and 45 to 55ft bgs, 
respectively. Extraction wells DEW-2 and DEW-4A are operated in a continuous pumping mode at 
18-20 gpm each, and have been operational on a nearly continuous basis since 2002. Additional, minor 
hydraulic capture of the northern edge of the GAF site has been achieved by two extraction wells, EW-2, 
and DEW-2, that became operational in early 2010, at pumping rates of approximately 1 to 2 gpm each . 
Water from the bedrock extraction system is conveyed to the on-site waste water treatment facility. 

NOPCO 

A NOPCO Chemical Company ("NOPCO") chemical manufacturing site was located immediately south of 
the LCP site on land now occupied by NuStar Energy. The NOPCO facility is observed on a 1966 aerial 
photograph (Figure 2-16). NOPCO constructed a toluene diisocyanate manufacturing plant on the site in 
the early 1960s with an initial design capacity of 10 million pounds per year. Raw materials used in the 
production of toluene diisocyanate include phosgene, chlorobenzene, and dichlorobenzenes, among 
others. Toluene diisocyanate is used as an intermediate in the production of polyurethane. The NOPCO 
Linden operation was related to its "Lockfoam" product line. 

NOPCO acquired the land to construct the toluene diisocyanate plant from Sinclair Refining on 
December 28, 1960. The plant was constructed in the early 1960s and full operation was initiated by 
March and April of 1963. However, the plant operations were discontinued by September 1964 after a 
long series of design, construction, and operational difficulties. NOPCO sold the property to Allied 
Chemical Corp on April 5, 1965 (NOPCO Chemical Company, 1960, 1961, 1962, 1963, 1964, 1965). 
NOPCO Chemical merged into the Diamond Alkali Company who shortly thereafter merged with the 
Shamrock Oil Company to form the Diamond Shamrock Corporation in 1967. 

E. I. duPont de Nemours and Company (duPont) Site 

The duPont site is currently located northeast of the LCP site along the Arthur Kill. This former chemical 
manufacturing site has been decommissioned and is currently in the ISRA process. 

The duPont plant manufactured inorganic salts and acids, organic pesticides (including DDT), sulfuric 
acid, ammonium thiosulfate, and a sodium bisulfate solution. duPont used areas of surrounding marsh 
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for discharge of aqueous manufacturing wastes from 1928 until the mid-1970s. The wastes disposed of 
were from the manufacture of inorganic compounds such as phosphate plaster (CaS04 with 2-3% 
phosphate residual), hypo muds (diatomaceous earth, sulfur, carbon, and rust particles), silicate muds 
(sand, filter aid, and minor quantities of sodium silicate), and metal sulfides. The wastes also included 
coal, coal ash and waste residues. Various arsenic-<;ontaining materials are reported to have been 
manufactured including lead arsenate, iron arsenate, and arsenic acid, in addition to various pesticides 
that may have included arsenic. 

The parcel has been used for chemical manufacturing from about 1880 unti11990 when duPont ceased 
operations. 

Petroleum Product Terminals 

Two bulk petroleum product terminal facilities are located on properties immediately adjacent to the LCP 
site. The NuStar Energy-Linden Terminal is located north and south of South Branch Creek to the east of 
the inactive Conrail railroad spur on the property previously occupied by NOPCO. This facility has been in 
existence under various ownerships since the 1970s. The Citgo Petroleum Corp, Linden Transload 
Terminal located to the south and southwest ofthe site has been in existence since before 1940. These 
facilities receive and ship various products including petroleum distillates, gasoline, jet fuel, ethanol, and 
other residual fuels. The mode of product receipt includes ship, barge, rail and pipeline. The mode of 
delivery includes ship, barge, pipeline, and truck. 

Bayway Refinery 

The Bayway Refinery is located west and northwest of the LCP site. The facility is approximately 
1,300 acres with a refinery, two chemical plants, tank fields, and a marketing and distribution station. 
The refinery has been producing petroleum products in continuous operation since 1909. The eastern 
border of the property abuts the western headwaters of Piles Creek. Various ownership changes have 
occurred over the years. Standard Oil Company purchased the Bayway property in 1907. Successors 
included Standard Oil of New Jersey and Exxon. More recent ownership has included Tosco Corp and 
ConocoPhillips. The facility is currently under an Administrative Order and has triggered ISRA several 
times. It is our understanding that Exxon-Mobil retains the liability for the environmental cleanup of the 
site. 

On the eastern side of the Bayway Refinery, the New Jersey Turnpike passes through the site, separating 
the main refinery and process areas from the waterfront area, which borders on the Arthur Kill. Two 
outlying tank fields (the Rahway River Tank Field and the 40-acre Tank Field) are located southwest of 
the main refinery and process areas. 

The west side chemical plant produces additives for motor oils and high purity propylene. Tanks on site 
store sulfidic caustic, asphalt, butane, gasoline additives, heavy catalytic naptha, domestic oil, gasoline, 
petrolite, Celsius, water white, standard white, gas oil, treated naptha, crude naptha, and crude 
petroleum. The east side chemical plant produced methyl ethyl ketone, tertiary bucyl alcohol, secondary 
butyl alcohol, methyl isobutyl ketone, isopropyl alcohol, acetone, propylene, isophorone, and fuel gas. 
Finished products stored on site include heating oil, heavy fuel oil, jet fuel, diesel fuel, kerosene, asphalt. 
There is a tetraethyllead building. Processes include calatytic cracking, naptha reforming, alkylation, 
and disulfurization. Early products produced on site (1914-1919) included gasoline and kerosene. 

Former American Cyanamid Warners Plant 

The former American Cyanamid Warners Plant was located at the tip of the Tremley Point peninsula at 
the confluence of the Arthur Kill and the Rahway River. The 33-acre site was built in 1916-1917 and 
originally produced concentrated "ammo-phos" fertilizers. During WWI, the facility produced ammonia 
and nitric acid for military purposes. The plant also made aluminum sulfate for water treatment and a 
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range of organic chemicals including rubber, motor oil additives, accelerators, fumigants (hydrocyanic 
acid) and pesticides. A sulfuric acid production unit started operation in 1970. The facility discontinued 
operations in 1998. 

The site has been decommissioned and an environmental remediation has been performed under RCRA. 
The property has been sold and is currently awaiting redevelopment. 

PSE&G 

The PSE&G Linden Generating Station is a 1,526 MW natural gas powered electric power plant located 
along the Arthur Kill immediately north of Piles Creek. This plant replaced a former oil-fired plant that 
was also operated by PSE&G. 

2.1.3 Current Site Land Use 

Manufacturing of chlorine ceased at the LCP facility in 1985 and site operation by LCP ended by August 
1994. Several tenant operators, including Active Water Jet, Inc. remained until 2000. Today, the LCP 
site is unoccupied and unused. 

2.1.4 Zoning 

The area of the site located east of the New Jersey Turnpike (NJTP) is zoned for heavy industry. 
Allowable uses in this area include various types of manufacturing (except explosives, fertilizers, and the 
use of liquefied natural gas); assembly and packaging; warehousing; airports; offices, research facilities; 
service stations and automotive repair shops; public utility generating stations, truck terminals and tank 
farms. Residential, consumer retail, and recreational development in the area located east of the NJTP 
is specifically not allowed. 

Some of the areas located along South Wood Avenue, west of the New Jersey Turnpike, are zoned for 
light industry. Allowable uses for these areas would include manufacturing that employs no chemical or 
raw material processing, assembly and packaging operations, warehousing, airports, offices and 
research facilities, and service stations and automotive repair shops. 

2.1.5 Anticipated Future Land Use 

The Tremley Point area of Linden, located east of the New Jersey Turnpike, is anticipated to undergo 
brownfields redevelopment on the sites of the former manufacturing facilities. A major transportation 
infrastructure has been in the planning stages to support this redevelopment. Specifically, New Jersey 
Department of Transportation (NJDOT, 2008) "Tremley Point Access Local Roadway Improvements", 
Project ID 9324A is anticipated to be funded as part of the FY 2009 Transportation Capital Program that 
will consist of a four-lane, 1.1 mile long roadway and bridge to connect Tremley Point with Exit 12 of the 
New Jersey Turnpike in Carteret. This project is specifically intended to address "the increase in truck 
traffic anticipated by the redevelopment of the Tremley Point brownfields into more than six million 
square feet of warehouse and distribution space" (NJDOT, 2008). 

Potential future land uses of the LCP site may include power generation, petroleum terminals, 
warehousing and distribution, and transportation. 

2.2 Demography 
In the following sections, demographic information (including population, economic indicators, and labor 
information) is presented and discussed. Data are reported for areas in New Jersey within a one-mile 
radius of the site's boundaries. Much of the data reported are based on 2000 census data. 
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Population distribution for cities and townships in the vicinity of the LCP site is summarized on Table 2-1. 
Included are population data for the Cities of Elizabeth, Linden, and Rahway (of Union County) and the 
City of Carteret (of Middlesex County). As shown, the City of Elizabeth is the most densely populated 
(9,865.5 persons per square mile) and also has the largest population (120,568 persons) of the 
jurisdictional areas evaluated. 

Change in population from 1980 to 1988 is also shown in Table 2-1. Union County has experienced an 
increase in population of 5.8 percent for the period of 1990 to 2000. Elizabeth, Linden, and Rahway 
have significantly gained in population (9.5 percent, 7.2 percent, and 4.7 percent change in population, 
respectively). Middlesex County experienced a significant 11.6 percent gain in population over this time 
period. The population change for Carteret increased 8.9 percent during this time. These data indicate 
that, in general, the area in the region of the LCP site experienced a growing trend in population during 
the period of 1990 to 2000. 

Only a slight increase in population was expected for Union County for the time period 2000 and 2006 
(1.6 percent), while a more sizeable increase in population (4.9 percent) was anticipated for Middlesex 
County during the same time period. 

In Table 2-2, population distribution by age group is presented. As shown, the highest percentage of the 
population for the jurisdictional areas evaluated is within the working age group of 18 to 64 years. The 
City of Linden has the greatest amount of residents aged 65 years to older (at 16.3 percent) while the 
City of Elizabeth has the smallest amount (at 10.0 percent). This is also reflected by median age 
reported with Linden having the highest median age (38.0 years) and Elizabeth having the lowest 
(32.6 years). 

2.2.2 Economic Indicators 

Per capita income for the jurisdictional areas evaluated is reported in Table 2-3. In 1999, per capita 
income for the cities of Elizabeth, Linden, and Rahway were substantially less than that for Union County, 
with the City of Elizabeth having the lowest ($15,114). Similarly, the 1987 to 1999 percent increase in 
income for the City of Elizabeth (42.5 percent) was lower than that for Linden (57 .3 percent) or Rahway 
(60.3 percent). The City of Carteret had a lower per capita income than the rest of Middlesex County; 
however, the per capita income reported for Woodbridge Township ($25,087) was very close to the 
number reported for Middlesex County ($26,535). The 1987 to 1999 percentage increase in per capita 
income was significantly less for Carteret (47.7 percent) compared to Woodbridge Township 
(71.1 percent). 

Household income data reported for 1999 and 2004 are shown in Table 2-4. Median household 
incomes were somewhat higher for Middlesex County ($60,987) compared to Union County ($55,247). 
The percent of persons living below the poverty level in the City of Elizabeth was a substantial portion of 
the population (17.8 percent) and was over twice the number for Union County (6.4 percent). A similar 
trend was reported for families living below the poverty level in 2000; the percentage reported for the 
City of Elizabeth was 15.6 percent versus 5.0 percent for the City of Linden. 

2.2.3 Labor Information 

Available data on the civilian labor force for cities and counties in the vicinity of the LCP site are shown in 
Table 2-5. In 1999, the City of Carteret had the largest percentage of unemployed (at 5.8 percent) 
followed by the City of Elizabeth (5.2 percent}, the City of Rahway (4.3 percent), and the City of Linden 
(3.6 percent). Union and Middlesex Counties displayed similar percentages of unemployed residents-
3.5 percent and 3.4 percent, respectively. 
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Employment data by industrial category (1999 data) for Union and Middlesex counties is presented in 
Table 2-6. Employment trends are slightly different from what they were during the last census. The 
manufacturing industry accounted for the highest percentage of jobs in Middlesex County at 18.6 
percent while the education and healthcare industries accounted for 18.4 percent in Union County. The 
retail trade industry is also a major employer in both counties. The agricultural and mining industry 
employs only a minor portion of the employed populations in Middlesex and Union counties (0.1 percent 
in both counties). 

2.2.4 Summary of Demographic Characteristics 

In summary, the New Jersey jurisdictional areas within a one-mile radius of the property boundaries are 
experiencing a slight increase in population. Only a small increase in population was projected in Union 
County to the year 2006 (1.6 percent increase) and a somewhat greater increase was projected for 
Middlesex County (4.9 percent). The majority of the population living in the region of the LCP site is of 
working age (18 to 64 years old). Of the jurisdiction areas evaluated, the City of Linden has the highest 
percentage of residents over the age of 65 years and also the highest median age (38.0 years). 

Per capita income in 1999 for the cities of Elizabeth, Linden, and Carteret is substantially less than their 
respective counties. The lowest per capita income ($15,114) was reported for the City of Elizabeth. The 
percentage of persons and families living below the poverty level was also highest for the City of 
Elizabeth and represents a substantial portion of the population (17.8 and 15.6 percent, respectively). 
The percentages of persons and families living below the poverty level for the remainingjurisdictional 
areas were 11.0 percent or less and 8.6 percent or less, respectively. 

The percentage of the total civilian labor force that was unemployed ranged from 3.4 percent (Middlesex 
County) to 5.8 percent (City of Carteret) in 1999. The majority of the work force in Middlesex and Union 
counties was employed in the manufacturing, education and the health care industry, and retail trade 
industries as of 1999 . 

2.3 Climate and Meteorology 
Climatological data are recorded at the NOAA measuring station located at Newark Airport in Newark, 
New Jersey. The LCP site is located approximately seven miles south of the recording station. The 
elevation and topographic setting of the LCP site are very similar to that of the NOAA station such that 
the NOAA data provide an accurate representation of the climatology of the site. The climatology for the 
area was obtained from Comparative Climati'c Data for the United States (NOAA, 2000) and monthly 
summaries up through 1998 (NOAA). Mean temperature and precipitation data contained therein are 
based upon a thirty-year period of record from 1961 to 1990 referred to as "normals". Wind direction 
and speeds are based upon records since 1944. 

2.3.1 Temperature 

Average daily temperatures range from a normal daily maximum of 87.0°F in July to a normal daily 
minimum of 23.4 oF in January. The normal monthly temperatures range from 77.8 oF to 30.6 oF 
(Table 2-7) and occur in the months of July and January, respectively. The average 30-year normal of the 
average monthly temperatures for the period of record is 54.8 oF. The average normal daily maximum is 
63.4 oF and the average normal daily minimum is 46.1 oF. Although the average normal monthly 
temperature varies greatly, with an average deviation of 14.3 oF, these temperatures occur in a relatively 
normal distribution (Figure 2-19), with July being the warmest month and January and February 
comprising the colder months on either side of the temperature distribution. Occurrences of extreme 
temperatures have been recorded as high as 105 oF in July of 1966 and as low as 8 oF in January of 
1985. 
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2.3.2 Precipitation 

The 30 year normal of the annual precipitation is recorded as 43.97 inches (Table 2-7). The annual 
precipitation is fairly uniformly distributed throughout the year (Figure 2-20) with a mean deviation of 
0.30 inches. Extreme monthly precipitation values have been reported as high as 13.22 inches in 
October 2005 and as low as 0.07 inch in June 1949. The mean maximum precipitation for a 24-hour 
period is reported as 7.84 inches in August 1971. Relative humidity for the region averages 73 percent 
at sunrise (0700 hours) and 53 percent at sundown (1900 hours). Although slightly higher relative 
humidity readings are reported for the months of August through January, mean monthly readings occur 
in a generally uniform distribution throughout the year. 

2.3.3 Prevailing Wind Direction and Speed 

The prevailing wind direction for the area is from the southwest during the months of May through 
December as determined by data compiled by NOAA, since 1944. However, during the months of 
February through April, the prevailing wind direction is from the northwest or west-northwest. The mean 
wind direction in January is from the northeast. 

The mean prevailing wind speed is reported as 10.2 miles per hour (mph), and varies from 11.9 mph in 
March to 8.7 mph is August (Table 2-7). Higher mean wind velocities occur during the months of 
November through May, while lower velocities are observed in the months of June through October. The 
highest wind speed (fastest observed one min value) recorded at the Newark Weather Station is 82 mph 
in November 1950. The next highest wind speed is recorded at 58 mph in December 1984. 

2.4 Surface Water Bodies 
In the following sections, information (including surface water features and classifications) is presented 
and discussed. Information is provided for both the region and for areas within the LCP site's 
boundaries. 

2.4.1 Regional Surface Water Features 

Tidal marsh formerly covered the entire area in which the LCP site is now located. Nearly all developed 
land in the Tremley Point area, inclusive of the LCP site, constitutes man-emplaced fill material laid over 
the former tidal marsh. Therefore, the topography of the area is relatively flat, with an elevation of only a 
few feet above sea level. The primary exception is the naturally-occurring high ground southwest of the 
LCP site along which Tremley Point Road runs. Additional information regarding the placement and 
distribution of anthropogenic fill is presented in Section 2.1.1. 

The LCP site is almost entirely surrounded by tidal water bodies. Most prominent among these is the 
Arthur Kill, which is a large tidal straight that connects Newark Bay and Kill van Kull to the north and 
Raritan Bay to the south. The Rahway River, with a drainage area of 41 mi2 (Rahway River Association, 
2008) joins the Arthur Kill just south of the site. Piles Creek is a small tidal creek that connects to the 
Arthur Kill immediately north of the adjacent GAF site. To the west ofthe LCP site is the tidal stream 
known as Marshes Creek, which is a tributary of the Rahway River. Relatively extensive areas of unfilled 
tidal marsh exist along the lower reaches of the Rahway River, Marshes Creek, and Piles Creek. 

Other tidal streams located further from the LCP site include Morses Creek and the Elizabeth River which 
flow into the Arthur Kill north of the site; and Kings Creek, which is another small tributary of the Rahway 
River, located west of the site. A number of tidal creeks enter the Arthur Kill from Staten Island including, 
from north to south, Old Place Creek, Pralls Creek, Sawmill Creek, Neck Creek and Fresh Kills. The 
locations of each of the surface water bodies are depicted on Figure 2-21. 
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The major surface water bodies located near the LCP site, including the Arthur Kill and the Rahway River, 
have been classified under the NJDEP Surface Water Quality Standards, N.J.A.C. 7:9B-1.15. 

The Elizabeth reach Arthur Kill, along which the site is located, is classified as SE3. The designated uses 
of SE3 waters include: secondary contact recreation; maintenance and migration of fish populations; 
migration of diadromous fish; maintenance of wildlife; and any other reasonable uses 
[N.J.A.C 7:26B-1.12(f)]. 

The lower tidal reach of the Rahway River is classified as SE2. The intended uses of SE2 waters include 
maintenance, migration and propagation of the natural and established biota; migration of diadromous 
fish; maintenance of wildlife; secondary contact recreation; and any other reasonable uses 
[N.J.A.C 7:26B-1.12(e)]. 

2.4.3 Flood Hazard 

Flood insurance studies for Union County, New Jersey (FEMA, 2006) reveal that various areas of the City 
of Linden are subject to both tidal (coastal) and fluvial (riverine) flooding. The tidal wave velocities are 
dampened by the meanders of the stream channels such that the tidal influence is less severe than the 
fluvial flooding along more inland local waterways. The City of Linden is subject to fluvial flooding along 
Morses Creek, Peach Orchard Brook, and Kings Creek which is caused by rivers and streams overflowing 
their banks. The Arthur Kill and its tributaries account for tidal flooding in the area. Water levels in 
these waterways are controlled by tidal conditions. 

As stated previously, the site is nearly completely surrounded by tidal water bodies, including the Arthur 
Kill and its tributaries. The Arthur Kill (and its tributaries) are subject to tidal and coastal flooding 
influence and are not subject to riverine flood hazards. In addition; the facility is located outside of the 
influence of fluvial flooding by Morses Creek, Peach Orchard Brook, and Kings Creek. Therefore, the LCP 
site is not subject to riverine flooding. 

Coastal flooding is caused by long and short wave surges that affect the shores of the open ocean, bays, 
and tidally influenced rivers, streams, and straights (such as the Arthur Kill). The movement of coastal 
waters is influenced by the astronomic tide and meteorological forces such as northeasters and 
hurricanes. Flooding is primarily the result of storm surges, wave setup, and wave run-up which occur 
during hurricanes and northeasters. 

The 100-year tidal flood elevation has been established by FEMA (2006) at 8.4 feet NGVD, a level that 
would flood most of the LCP site. 

2.4.4 Navigational Dredging 

The Arthur Kill is a large, highly industrialized navigational tidal straight. It is tidally influenced by the 
New York Harbor and the Atlantic Ocean. Given the depositional character of the water body, it is 
necessary to periodically dredge the navigation channels to maintain this important waterway for 
commercial shipping. The dredging responsibility lies with the United States Army Corps of Engineers 
(USACE). 

Dredging in the Arthur Kill has been performed since the 1870s when the navigational channel was first 
dredged to the depth of 16 feet (New York Times, 1873). In the recent decades, the navigation channel 
has been maintained at the depth of 35 feet and a width of 600 feet. A massive harbor improvement 
project is currently underway in which the navigational channels in the Arthur Kill will be deepened by 
dredging to a depth of 41 feet. The longer term plan will be to further deepen the Arthur Kill navigational 
channel to 50 feet (Port Authority of New York and New Jersey, 2008). The ongoing and planned future 
dredging necessarily results in the removal of huge amounts of sediment. 
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2.5 LCP Structures 

2.5.1 Buildings 

The chlorine production facilities that comprise the majority of the site were first constructed between 
1954 and 1956. Cell Building No. 240 and other structures were not constructed until LCP ownership in 
the early 1970s. A brief description of the usage and history of the structures involved in the chlorine 
production, as well as the hypochlorite and hydrogen production facilities still found on the site follows 
below (Figure 1-3). 

Building 223 - Kuehne Chemical Inc., Hypochlorite Facility- This facility was leased in 1972 and 
produced sodium hypochlorite (Bleach) from chlorine and sodium hydroxide transferred to the structure 
from the Chlorine facilities via overhead pipes. Chlorine, sodium hydroxide, hydrochloric acid and 
sodium hypochlorite were also stored and distributed from this facility. 

Buildings 230 and 240- Building 230 was the original mercury cell room that was built with the rest of 
the plant in the mid 1950s and contained 42 mercury cells. Building 240, the "new" cell room, was 
constructed sometime around 1972 and it contained 40 mercury cells. Process wastewater, brine spills, 
and mercury cell wash water in the buildings drained to concrete floor trenches, collected in sumps in 
the northeast corner of each cell building, pumped to holding tanks, and eventually pumped to a 
wastewater treatment system. Mercury was reportedly recovered from separators in the sumps and 
returned to the cells. A new concrete floor was poured over the old one in January 1981 due to the 
observation of cracks in the old floor. 

Building 230 is among the most dilapidated structures at the site. Portions of the concrete block walls 
and individual concrete roof panels have periodically collapsed. However, this steel-framed building has 
not shown evidence of catastrophic failure and associated collapse. While the condition of Building 240 
appears to be relatively un-degraded, the condition of the members that support a large gantry crane is 
not known. 

Building 231, Liquefaction Building, Purasiv Area - Building 231 originally housed compressors and 
other equipment for chlorine liquefaction. An HCI burner and a commercial hydrogen gas purification unit 
("Purasiv") used for the removal of mercury were located south of the building. A former electric 
substation, diesel generator, and wastewater area were located immediately north of the building. 

Building 233- Brine Building- Brine was treated and filtered in the brine treatment tank within 
Building 233. This included adding sodium hydroxide, sodium carbonate, and barium chloride to 
precipitate impurities out of solution. The remaining precipitates were transferred to the Brine Sludge 
Lagoon. Prior to the construction of the Brine Sludge Lagoon in the 1960's, it is unknown where the 
sludge was disposed of. The concrete block walls of this steel-frame building are substantially degraded. 

Building 250- Warehouse - The mortar between the concrete block in the walls appears to be 
substantially degraded. Portions of the warehouse may be in jeopardy of collapsing. However, the 
warehouse is a relatively small structure and no hazardous materials are known to presently exist within 
it. 

Linde Hydrogen Plant- This structure was leased from the Owners of the site and operated from 1957 
1990. Hydrogen produced from the chlorine process in Buildings 230 and 240 was piped to this facility 
where it was purified and stripped of mercury. Prior to the occupation by a new tenant, the lessee UCC 
had the building and equipment decontaminated and sampled for mercury. In 1990 the expiration of 
the lease prompted an ECRA investigation. An environmental investigation and cleanup followed, with 
NJDEP approving "No Further Action" (NFA) in 1995. The property was later used by Liquid Carbonic 
Corporation for office space and truck parking. 
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Salt Unloading- Salt to be used in the preparation of brine for the chlorine process was unloaded at this 
location. 

Former Brine Sludge Lagoon (now referred to as the "Closed RCRA Unit")- Precipitate sludge from 
Building 233 was mixed with brine to form slurry, which was pumped into this surface impoundment. 
The liquid component of the slurry was allowed to settle out then was pumped back to Building 233 to 
be purified and recycled. The lagoon was closed under a RCRA permit in 1984. 

Chemfix Lagoon -The Chemfix Lagoon was constructed in 1976 north of the Brine Sludge Lagoon to 
conduct a test to determine whether the mercury in the brine sludge could be stabilized, thereby allowing 
the material to be managed as non-hazardous waste. The lagoon had the rough shape of a triangle with 
sides of about 60ft by 80ft by 80ft. and was constructed with 8 foot high earthen berms. It was lined 
with two layers of 0.20 mil thick impermeable geosynthetic liners separated by a sand layer for an 
underdrain leachate collection system. Leachate collected by the system was pumped to the 
wastewater treatment system at Building 231. A demonstration run was conducted by Chemfix 
Technologies Inc. in 1976. Approximately 120,000 gallons of brine sludge (about 460 cubic yards) were 
treated and stored in the Chemfix lagoon over a four-day period. The process was never repeated and 
the lagoon was not used again. 

In October 1981, LCP Chemicals, Inc., submitted a closure plan for the Chemfix lagoon to the NJDEP and 
reported that the treated material had the consistency of concrete. The closure strategy consisted of 
dewatering the lagoon, treating the wastewater in their waste treatment facility, and transferring the 
solid Chemfix contents, including liners and leachate collection system, to the Brine Sludge Lagoon. 

The closure plan was approved by the NJDEP and the Chemfix lagoon materials were transferred to the 
brine sludge lagoon by September 1983. The Chemfix lagoon was backfilled, graded, seeded, and 
formally closed by the end of 1983 with NJDEP approval. 

Former Sludge Roaster- A pilot sludge roaster unit was constructed south of the brine sludge lagoon in 
1978, but the brine sludge material was processed through it only infrequently. By 1980, the final 
modifications to the sludge roaster were completed and the unit was brought back on line after LCP 
Chemicals, Inc., was issued a temporary air permit from the NJDEP. In 1985, the unit was dismantled 
and moved off Site, leaving only the concrete pad. 

A number of additional structures are located on the LCP site, including: 

Building 220 - Shops and Service Building 

Building 221 - Lab and Locker Building 

Building 234 - Cooling Tower 

Building 250 - Warehouse 

Building 309- Cooling Tower 

FRP Fabricating Shop 

2.5.2 Tanks 

A number of tanks are located on the site that were previously used to store mercury, chlorine, 
hydrochloric acid, brine, bleach, petroleum and other compounds. The onsite tanks were investigated as 
part of the Phase I and Phase II Rl. The name, location, contents and condition of the tanks are detailed 
in Table 2-8. 
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2.6 LCP Waste Handling 

2.6.1 Wastewater and Site Drainage 

Industrial process water and stormwater flow from the LCP site during operations drained to the Arthur 
Kill. This drainage occurred historically via the former GAF site drainage system through hydraulic 
connections to South Branch Creek. After approximately 1976, the wastewater drainage was treated 
separately from the GAF site. The drainage in and around the LCP site was modified several times, and 
is described as follows: 

Prior to 1947 

Prior to 1947, before operations began at the LCP site, South Branch Creek was oriented in what was a 
relatively natural tidal stream channel that was relatively unimpacted by filling (Figures 2-2 through 2-4). 
The flow originated from the area located west and south of the GAF site production area and flowed 
eastward across the center of what would later become the LCP site to discharge to the Arthur Kill 
(Figure 2-22). 

Surface water drainage in the wetlands located to the southwest of the LCP Site flowed into the Northern 
Off-Site Ditch, and followed a parallel alignment to the future LCP property line towards the southeast 
and onward to a series of mosquito ditches leading to the Arthur Kill. The remnants ofditches from the 
western side of the LCP Site and adjacent GAF property directed drainage into the Northern Off-Site 
Ditch. The Southern Off-Site Ditch runs parallel to the Northern Off-Site Ditch and collected drainage 
from the future Conoco bulk petroleum storage property, and discharges to the same series of Mosquito 
Ditches. 

1947to 1951 

Starting in 1947, South Branch Creek was diverted to an alignment that looped around the southern 
area of the future LCP production area prior to discharging to the Arthur Kill. The realignment was 
associated with the filling of the portion of the creek in what would become the production area of the 
LCP site. That same year the original creek was filled in. A primary treatment facility was constructed 
along the southerly loop of South Branch Creek on the LCP site as observed on the April 20, 1951 aerial 
photo (Figure 2-11). 

The Northern Off-Site Ditch has been redirected to a culvert on the downstream end which appears to 
have directed flows in a northeast direction across the present day alignmentof South Branch Creek. 
The alignment of the Southern Off-Site Ditch remains the same. The Southern Off-Site Ditch was placed 
in a culvert at its downstream end to re-direct flows in a direct eastward direction towards the Arthur Kill. 

1951to1966 

The construction of the future LCP site began in approximately 1951. The chlorine operation began at 
the LCP site in 1955. By 1956, the core of the buildings required for the chlorine productions were 
present, including Buildings 220 and 230. The hydrogen processing facility started operation in 1959. 
The Brine Sludge Lagoon was reportedly constructed in 1962. Four years later, berms were present 
along the north and west side of the lagoon area. 

The South Branch Creek channel continued to flow to the Arthur Kill from the southeastern portion of the 
GAF site, as described above, around the southern end of the LCP site, until1966 (Figure 2-23). During 
this time, wastewater in South Branch Creek and site drainage from the LCP and GAF sites were treated 
in the primary wastewater plant area located at the southern end of the South Branch Creek loop on the 
LCP site as observed on Figures 2-13, 2-14, 2-15 and Figure 2-22. 
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The process wastewater from the mercury cell buildings drained to concrete floor trenches where it was 
collected in the northwest corner of each building. The process wastewater was reported to have been 
pumped to holding tanks and eventually pumped to the on-site wastewater treatment plant. 

1966to1971 

South Branch Creek was relocated by 1966 into a covered channel (or "flume") located along the 
northern border of the LCP site (Figure 2-24). The primary WWTP located along the southern loop of 
South Branch Creek was apparently replaced at this time with a treatment area on the GAF site located 
several hundred feet upstream of the covered channel. The portion of South Branch Creek that 
previously looped around the southern side of the LCP site was replaced by a continuous concrete 
drainage trench. 

1971to2003 

In 1971, GAF ceased chlorine manufacturing operations. A year later, in 1972, LCP Chemicals, Inc. 
purchased the site from GAF and restarted manufacturing operations. Around the same time, the South 
Branch Creek channel located east of the railroad tracks was relocated into a newly created, narrow, 
man-made channel that discharged to the Arthur Kill approximately 950 feet south of the former South 
Branch Creek channel (Figure 2-25). This is the present alignment of the South Branch Creek channel. 

A shallow concrete trench surrounding the process area was constructed in the 1970s (Eder, 1992) and 
was utilized to collect storm water and excess runoff from LCP Buildings 230 and 240. The flows in the 
trench were routed to a concrete sump south of Building 231 before being pumped to holding tanks 
outside Building 233. The water was pH adjusted, filtered, polished with carbon, and stored pending 
discharge to South Branch Creek under a NJPDES permit. 

Wastewater treatment was previously reported to have occurred in a pond located along South Branch 
Creek immediately east of the electrical switchyard on the LCP site (Eder, January 1992) and as noted in 
an aerial photography analysis by USEPA (1999). Through the review of additional historic information, it 
is now known that this area was not used for treatment. This area is now known to have represented a 
wide segment of the ditch that was crossed by a bridge, hereinafter referred as the "Ditch Bridge Area" 
(Figure 2-14). The treatment area has been correctly located as previously discussed. The Ditch Bridge 
Area was reportedly excavated, backfilled, and covered with asphalt. The Ditch Bridge Area was still 
present in mid 1972 (LCP, July 21, 1972) and possibly only backfilled in 1982 (NJDEP, February 1982). 

Around 1975-76, GAF constructed a new wastewater treatment facility on the GAF site. With the 
commencement of that wastewater treatment plant, wastewater flows from the LCP and GAF sites 
became separate. 

The exposed portion of South Branch Creek, located immediately west of the railroad bridge, was 
blocked off with timber cribbing. This blockage of the creek likely occurred sometime after 1976 when 
the LCP site drainage was separated from that of the GAF site. 

The chlor-alkali operations ceased in 1985. As discussed previously, the site continued to be used as a 
transfer terminal for other Hanlin products until1994. 

After2003 

Stormwater drainage from a large portion of the LCP site previously drained overland to a ditch that was 
located on the GAF site located immediately north of the LCP property line. Remedial construction 
activities at the GAF site including the construction of the shallow groundwater barrier and the site 
regrading have created a large undrained area in the northern and central areas of the LCP site . 
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Stormwater drainage from the LCP site is currently poorly defined. Large areas of the site are currently 
undrained including the aforementioned area along the GAF property line. In addition, much of the 
former LCP production area is currently undrained given the cessation of stormwater collection and 
treatment on the LCP site. Remaining areas of the site do drain to South Branch Creek and the 
unnamed ditch located immediately south of the LCP site. However, drainage from these areas is not 
well established given a lack of drainage structures and the nearly flat grades on the site. Accordingly, 
surface water that does drain to South Branch Creek and the unnamed ditch is characterized by 
undefined pathways and a distinct lack of high velocity flow. Ponding occurs in several areas of the site 
for long durations depending on rainfall intensity and duration. 

2.6.2 Solid and Hazardous Waste Generation 

It was reported that mercury-contaminated sludge, mercury vapors, spent lubricating oils, transformer 
oils, degreasing solvents, mercury contaminated process wastewater, spill wash down fluids and 
stormwater runoff were all waste products generated onsite (Eder, January, 1992). 

The main source of mercury waste was the brine purification mud (otherwise known as, brine sludge) 
and associated process wastewater. In 1981, brine purification mud from mercury cell processes was 
listed as a hazardous waste by the EPA, No. K071. Associated wastewater treatment sludge was also 
listed as a hazardous waste, No. K106. The driving chemical behind the new classification was mercury. 

A "typical" brine sludge composition as reported by LCP in 1975, was NaCI (20%), BaS04 (50%), CaC03 
(15%), CaS04 (15%), metal hydroxides (2%), dirt (2%), mercury (100-500 parts per million - 0.05%). 
Wastewater treatment sludge was also generated during chlorine production. In a 1975 LCP Preliminary 
Report on Brine Sludge, LCP estimated that 7.5 tons of sludge was generated everyday and that their 
current sludge stockpile was an estimated 11,000 cubic yards (Eder, 1992). Eder (1992) reported that 
up to 20 tons of sludge was generated per day . 

Between 1980 and 1981, seven sludge samples were analyzed for selected inorganics (NJDEP, 
January 8, 1988). The samples showed that the sludge contained mercury concentrations ranging from 
272 mg/kg to 4,57 4 mg/kg. Liquids filtered from the sludge contained mercury concentrations ranging 
from 40 IJg/L to 2,520 IJg/L 

A survey plan in a groundwater quality monitoring report by Geraghty & Miller (1982) shows that the 
brine sludge pile grew to a height of about 40 feet above the ground surface. An estimated 
31,000 cubic yards of brine sludge was left in the lagoon at the time of its closure. The contents of the 
lagoon were dewatered, graded compacted and capped with clay and soil in 1984. This closure was 
permitted by NJDEP a New Jersey Pollution Discharge Elimination System (NJPDES) Discharge to 
Groundwater (DGW) Permit. The DGW permit is the New Jersey equivalent of a RCRA permit under 
USEPA's authorization of New Jersey's Hazardous Waste program. 

Other potential sources of contamination included: 

Anthropogenic fill placement by duPont, GAF and Conrail. 

Kuehne Chemical Company, which operated at the site from 1972 to 1981, allegedly dumped 
bleaches and other caustic materials into South Branch Creek on a daily basis. 

The Linde Division Hydrogen Plant, which received mercury-contaminated hydrogen gas from about 
1957 to 1980, processed mercury on a daily basis. 

Eder (September 1993) reported that small quantities of solvents used at the site for general 
cleaning and degreasing could have been released. 

Transformers were located behind Buildings 230, 240, and 231. (PCB contamination in the oil.) 

Storage tanks at the site used to store a number of different chemicals, including chlorine, sodium 
hypochlorite, sodium hydroxide, and methylene chloride (NJDEP, January 8, 1988). 
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A 300 square-foot concrete drum storage pad with containment berms was located onsite. It was 
used to store motor oil, waste oil and other lubricants {Eder, 1993). During a NJDEP site inspection 
in December 1987, it was noted that there was stained soil in the area and vapors were detected. 

Active Water Jet discharged wash water from dirty tanks and pipes onto the site. 

2.6.3 Environmental Compliance 

2.6.3.1 Summary of Incidents and Enforcement Actions 

In September of 1975, LCP was fined $10,000 for discharges of supernatant from the brine sludge 
lagoon into South Branch Creek in both 1971 and 197 4, according to the NJDEP {July, 1991). On 
September 17, 1981 the NJDEP signed the Administrative Consent Order, which required LCP 
Chemicals, Inc. to cease use of the brine sludge lagoon by January 1, 1982, submit a closure plan for 
the sludge lagoon, submit a closure plan for the Chemfix lagoon, conduct air monitoring of the sludge 
pile and conduct groundwater, surface water, soil and sediment sampling sessions. 

By late 1984 both sludge lagoons were closed. Air monitoring of the sludge pile took place on June 4, 
1981 {RECON, 1981). Limited groundwater, surface water, soil, and sediment sampling were taken by 
Geraghty and Miller {1982). 

The NJDEP issued an Order dated May 4, 1982 to cease the November 5, 1981 violation of 
N.J.A.C. 27-8.3{e)2 resulting from a ruptured muffler plate on the sludge roaster, which subsequently 
allowed mercury emissions to vent through for unpermitted roasting sessions. The sludge roaster was 
abandoned due to "bugs" in 1981. In a June 4, 1982 letter the NJDEP denied LCP's Hazardous Waste 
Facility Permit Application due to several deficiencies in the sludge roasting system. LCP responded with 
a letter promising to fix the issues with the brine stabilization process. 

The EPA issued a Complaint/Compliance Order dated August 1982 for lack of freeboard in a surface 
impoundment {otherwise known as the brine sludge lagoon). LCP was also cited for lack of waste 
analysis plan, not maintaining a scheduled inspection period, and a lack of a contingency plan. The 
freeboard penalty held a $1,000 fine; however, the other violations were corrected, thus a fine was 
avoided. 

One year later in 1983 the NJDEP issued two "Notice of Violations". One was for failure to submit a RCRA 
Treatment, Storage, or Disposal Facility Report. A report was submitted shortly after and so a penalty 
was avoided. The second was for failure to establish financial assurance for closure and post-closure 
monitoring of the brine sludge lagoon and to demonstrate financial responsibility for claims. LCP stated 
that the NJDEP Division of Waste Management now had copies of the necessary documents and that the 
matter was resolved. 

The NJDEP issued an Administrative Order, dated February 11, 1985, requiring that LCP maintain 
documentation of the job title for each position at the facility related to hazardous management, the 
name of the employee that filled each job, security of roll-off containers with hazardous waste and to 
develop an evacuation procedure for employees. LCP corrected the problems and was issued a $900 
fine. 

2.6.3.2 Summary of Spills and Releases 

The following spills/releases are documented by the EPA and NJDEP. 

In October 1972 and February 7, 1974, the NJDEP reportedly observed lagoon overflows into South 
Branch Creek, quantities and responses unknown. As for LCP, they acknowledged both discharges 
in September 1975 and were levied a fine by NJDEP of $5,000 for each occurrence {NJDEP, 
July 1991) . 
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June 25, 1975 - During a recycle pump failure, nine hours worth of discharge from the brine sludge 
lagoon spilled into South Branch Creek (LCP, July 27, 1975). 
August 15, 1979 - A salt blockage in a saturator caused an overflow of mercury contaminated brine 
(LCP, August 20, 1979). A sample of the overflow was taken by LCP and showed a concentration of 
8.6 parts per million of TDS. 

In early 1981, a former employee who worked there from '72 to '80 stated he would sometimes 
analyze effluent water being discharged into South Branch Creek (NJDEP, October 7, 1981). It was 
noted that one specific time this former employee measured mercury concentrations of eight to ten 
times greater than the maximum allowances. 

October 7, 1981- The NJDEP cited the Kuehne Chemical Company for discharging caustic material 
into the creek (NJDEP, October 7, 1981). Kuehne refused to accept charges and subpoenaed the 
NJDEP twenty days later for depositions. The outcome is unknown. 
The following spill documentation was noted in a RCRA Facility Assessment for LCP, NJDEP Site 
Inspection Reports regarding several spills near the 500,000 gallon brine tank (NJDEP January 8, 
1988): 

- The first of the documented spills was in September 1980 when an unspecified amount of brine 
sludge was noted on the gravel near the tank. The second was also in 1980, one month later. 
While transferring brine sludge from the 500,000 gallon tank to the lagoon some was spilled. 
(Front end loader and dump trucks were used for this process). LCP stated that the sludge 
would be flushed to the sump next to the tank. 

In January 1981, an overhead pipe appeared to have a leak, which dumped wash water from 
cells onto unpaved ground. Another pipe was observed to have had a leak in 1981. However, 
this pipe was filled with hydrochloric acid. The final spill located by the 500,000 gallon tank was 
noted in April1982. It involved a spill of sodium sulfide crystals . 

Though that was the final spill documented by the tank, it was not the last documented spill on site. 
Other NJDEP Site Inspection reports cite brine sludge spills/ leaks (NJDEP, January 8, 1988). Three 
examples were found and are listed below, all in 1981. 

In January 1981, a former employee who worked on site from 1972 to 1980 stated that brine 
sludge was removed from the lagoon and spread out on the ground between Building 231 and 
the railroad tracks (NJDEP January 25, 1981). It was noted that to the former employee's 
knowledge this only happened one time in either 1973 or 197 4. 

In October 1981, a 1ft by 15ft spill of brine sludge slurry leaked from overhead piping between 
the 500,000 gallon tank and the sludge lagoon. The exact location is not well documented, but 
noted on the NJDEP sketch maps (NJDEP November 19, 1981). 

In November of 1981, an overhead line was leaking, resulting in a 30ft by 125ft spill along 
Avenue B railroad tracks. 

The information on spills/releases at the LCP site was one factor used to develop the original Rl work 
pian for the site (URS, 2001). 

2.6.3.3 LCP Environmental Upgrades 

LCP met with the NJDEP by 1975 to investigate waste disposal options for brine sludge, wastewater and 
the estimated 11,000 cubic yards of sludge material stockpiled in the brine sludge lagoon. LCP 
Chemicals, Inc. informed the NJDEP that off-site disposal options were too expensive and elected to 
begin pilot testing a more cost effective stabilization process developed by Chemfix Technologies, Inc . 
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As required for stabilization, an auxiliary surface impoundment was constructed onsite, the Chemfix 
lagoon. Its process treated about 120,000 gallons (or 460 cubic yards) of brine sludge over its 4 days 
existence in 1976. The results were apparently questionable, so the Chemfix process was never 
continued. 

LCP Chemicals, Inc. also tested a sludge roasting process. This stabilization method would volatilize and 
capture mercury from steam dried brine sludge. LCP received favorable results during bench testing. A 
pilot sludge roaster unit was constructed south of the brine sludge lagoon in 1978. Throughout the 
lifespan of the sludge roaster, it was only used infrequently as it required constant "debugging, 
modification, and repair". Finally in 1980, the sludge roaster was up and running. LCP was issued a 
temporary air permit from the NJDEP, although a final permit was never issued. In December 1980, LCP 
Chemicals, Inc. and the NJDEP agreed that the brine sludge lagoon required closure and would formalize 
the process through an Administrative Consent Order. 

In 1982, LCP ceased plant operations during the lagoon closure as a protective measure for plant 
workers' health and safety, reportedly at the orders ofthe NJDEP and EPA. A year later the Chemfix 
lagoon was closed (all materials were transferred to the brine sludge lagoon). The brine sludge lagoon 
was closed by November 1984 with NJDEP approval. In accordance with law, the lagoon was reportedly 
dewatered, compacted, covered with a two foot thick clay cap, and then covered again with soil and 
seeded as part of a RCRA permit for the Closed Brine Sludge Lagoon). This area is now called the closed 
RCRA Unit. In June 1984, LCP submitted a facility closure plan to the NJDEP. The EPA (1984) stated 
that LCP Chemicals, Inc. had planned to begin chlor-alkali manufacturing facility operations again in late 
1984, but decided to cease all plant production instead. By August 1985, all plant productions were 
stopped. The facility was dismantled; the equipment was shipped to other LCP facilities along the east 
coast. The facility was still being used as a storage and transfer station for chlorine-related products, 
including, sodium hydroxide, potassium hydroxide, methylene chloride, and hydrochloric acid . 

The Hanlin Group, Inc. filed for bankruptcy under the Chapter 11 of the U.S. bankruptcy code in July 
1991. By Apri11994, Hanlin sold all of its company assets and ceased all operations. After a site visit in 
August 1994, the EPA confirmed that the facility was no longer functional and that all employees were 
expected off the site by the end of August 1994. On November 10, 1998 the site property was formally 
abandoned by the bankruptcy trustee by order of the Federal Bankruptcy Court. 

2.6.3.4 Environmental Permits 

In 1975, a NJPDES- Discharge to Surface Water (DSW) permit was granted to LCP for discharge of 
treated wastewater. 

In August 197 4, Kuehne Chemical Company submitted a New Jersey Pollutant Discharge Elimination 
System (NJPDES) permit application (No. 0027707). It was not until August 1980 that Kuehne received 
a permit for discharge of cooling water only. One year later, the NJDEP alleged that Kuehne was illegally 
dumping caustic chemicals. A Notice of Civil Administrative Penalty Assessment was issued to Kuehne. 
The notice states that a pipe was observed during an NJDEP site visit on January 26, 1981 "connected 
to the outfall in such a manner as to allow for a physical conduit for the passage of pollutants to the 
waters of the State." The connection was removed the next day on a follow-up visit by the NJDEP. The 
notice also stated that the Kuehne operations had ceased and vacated the site on the next day. 

A NJPDES-DGW permit (No. NJ0077038) renewal was issued to LCP Chemicals- New Jersey on 
June 11, 1993 with respect to the RCRA closure of the former brine sludge lagoon. This permit is the 
equivalent of a RCRA Post Closure permit under the USEPA authorization of New Jersey's Hazardous 
Waste program. 
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2.6.3.5 Interim Remedial Actions 

Interim Remedial Measure of Former Mercury Cell Buildings 

An Interim Removal Action (IRA) was performed by ISP-ESI in the former mercury cell buildings and 
elsewhere in the production areas on site in 2001 and 2002. The IRA included the removal and 
disposal offormer process equipment, laboratory samples and chemicals, visible elemental mercury that 
was present at that time, loose asbestos, and miscellaneous debris. Further detail of the IRA is provided 
in the Interim Removal Action Final Report, prepared by URS dated April 16, 2001. 

Proposed Interim Action for South Branch Creek 

The conceptual design for an Interim Action (lA) was proposed by ISP-ESI on June 15, 2007, in response 
to the presence of elevated mercury and other contaminants in sediment and low marsh soils 
associated with South Branch Creek. The lA was intended to arrest the potential migration of the 
contaminated low marsh soils and sediments from the site. Implementation of the proposed lA was 
rejected in a letter from Ms. Carole Petersen of USEPA dated August 8, 2007. 

2. 7 Regional Geologic Conditions 
The area of the site is located on the eastern edge ofthe Newark Basin, which is located in the Triassic 
lowlands subprovince of the Piedmont Plateau physiographic province of New Jersey. The Newark Basin 
contains approximately 15,000 to 20,000 feet of late Triassic and Early Jurassic (135 to 225 million 
years ago) continental derived sediments, including shales, siltstones, sandstones, and conglomerates. 
Interbedded among these sediments are three major extrusive basalt flows and one major diabase 
intrusive, representing volcanic episodes during the early Jurassic period (Olsen, 1980). A thin mantle of 
Pleistocene glacial and Recent deposits covers much ofthe Newark Basin rocks today. These units are 
described in additional detail in the following subsections . 

2. 7.1 Surficial Geology 

Anthropogenic FIJI 

Anthropogenic filling of the region began in the 1600s as soon as European settlement occurred. Larger 
scale filling occurred in the late nineteenth and early twentieth century and was largely associated with 
industrial and transportation infrastructure development. Filling continued in the area to support the 
Newark Airport and the Port Newark and Port Elizabeth marine terminals until around 1970. A large 
percentage of the former tidal marshes in the area have now been filled. The emplaced fill materials 
include sand, gravel, silt, clay, and rock, as well as various man-made materials like cinders, ash, brick, 
concrete, wood, slag, glass, and trash (Stanford, 2002). The fill is most often less than 10 feet thick but 
may be thicker in road and rail beds. 

Tidal Marsh Deposits 

Recent sedimentation in the region includes alluvium (river), tidal marsh, and eolian (windblown) 
deposits. The alluvium includes floodplain, channel, and backswamp deposits, which include sands, 
silts and minor gravels and clays with sorting that varies from well to poor, depending on the specific 
depositional environment. 

Tidal marsh material, underlying the anthropogenic fill, is present beneath much of lowland areas that 
comprise the eastern portion of Linden bordering the Arthur Kill and other coastal and tidal water bodies 
in New Jersey. Tidal marshes are flat, low lying coastal areas that become regularly inundated during 
high tide periods. Sediments that have formed in the marsh areas in the vicinity of the site include 
organic rich silts and clays, as well as peat. The peat typically consists of a horizontal layer of roots of 
salt tolerant plants in various stages of biological decomposition. The peat occurs in varying states of 
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weathering and consolidation. Peat typically weathers to organic sift and clay. Thus, it is not unusual to 
encounter the organic sift and clay beneath peat at the base of the tidal marsh deposits. Fine to coarse 
grained, well sorted sand sediment that formed as the result of eolian (e.g., wind-blown) deposition may 
be interbedded with the organic clay and peat (Stanford, 2002). 

Glacial Till 

The Linden area is situated near the glacial terminus and was covered with a relatively thin layer of 
glacial ice during the fast (Wisconsin) ice advance. During this time, much of New Jersey to the west and 
northwest was covered with a thicker ice layer, estimated to have been at feast one mile thick. As a 
result of a fighter overburden of ice, glacial deposits near the glacial terminus are considerably less 
dense and less compacted than those to the west and northwest. As the glacier melted, numerous 
glacial sediments (tiffs and moraines) were deposited over much of New Jersey. Ground moraine 
deposits are typically poorly sorted and not stratified. Much of the area north of the terminal moraine, 
including Linden, New Jersey, is covered by a sheet of ground moraine more commonly called tiff. 

The Rahway Till found in and around the LCP site varies from silty sand to sandy clayey sift. The till 
contains some to many pebbles, cobbles and a few boulders. The tiff can be as thick as 90 feet but is 
usually less than 20 feet in thickness (Stanford, 2002). 

2.7.2 Bedrock Geology 

The unconsolidated deposits are underlain by Triassic-Jurassic aged sedimentary rock. The rocks 
formed following the close of the Paleozoic Era (225 million years ago), when compressive forces that 
formed the Appalachian Mountains relaxed, and extensional forces associated with the rifting and 
spreading of the Atlantic Ocean began. A series of isolated troughs called grabens formed east of the 
Appalachian Chain extending from Nova Scotia to North Carolina. As spreading of the ocean progressed, 
farge blocks of crust down-faulted along extensional fault zones. Synchronous with the down faulting, 
farge quantities of continental sediments produced from the erosion of the Appalachian Mountains were 
deposited in these troughs. The continued accumulation of sediments overloaded the troughs and 
contributed to their subsidence. This sinking effect allowed for the thick accumulation of Triassic 
sediments that exist in the Newark Basin. During the early Jurassic Period (180 million years ago), as 
rifting continued, faults in the area became progressively deeper and intersected the earth's mantle. 
Consequently, volcanism occurred in the form of extrusive basalt flows over parts of the basin, forming 
the Watchung Mountains of New Jersey. Three separate episodes of basalt flows occurred, interrupted 
by periods of continental sedimentation (Faust, 1975). · 

Nine formations comprising the Newark Supergroup resulted from the lithification of these basin 
sediments and volcanic flows (Olsen, 1980). The formations from oldest to youngest are as follows: the 
Stockton, the Lockatong, the Passaic, the Orange Mountain Basalt, the Feftsvifle, the Preakness Basalt, 
the Towaco, the Hook Mountain Basalt, and the Boonton. Contemporaneous with the basalt flow events, 
intrusive sills and feeder dikes formed the Palisades Diabase. The diabase unit is not classified as part 
of the Supergroup, despite its stratigraphic presence within the Newark Basin formations. 

Three of the nine Newark Super group formations are present below the site, including the Stockton, the 
Lockatong, and the Passaic. The Stockton and the Lockatong formations were not encountered during 
the investigation, as they are present only at great depth; therefore, they will not be discussed further in 
this report. The Passaic formation was observed during the investigation and is discussed below in 
greater detail. 

Passaic Formation (JTp): According to Olsen (1980), the Passaic formation, representing flood bank 
and fluvial deposits, reaches a thickness of approximately 20,000 feet. This unit consists of reddish 
brown mudstone (a non fissile equivalent of shale), siltstone, and sandstone interbedded with 
conglomeratic sandstones along the basin margins. 
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Lockatong Formation (TI): The Lockatong Formation, which conformably underlies the Passaic 
Formation, is approximately 3,800 feet thick in west central New Jersey and thins laterally to the 
northeast and southwest. This formation was deposited as a large lacustrine lens composed of gray 
and black shales with argillite, flagstone and impure limestone layers (Wolff, 1977). Regionally, the 
lower members of the Lockatong Formation are intruded by the Palisades diabase as a sill. 
Stockton Formation (TI): The Stockton formation consists primarily of lacustrine sediments similar 
to the overlying Lockatong formation. The lower Stockton represents mostly fluvia I deposits. The 
Stockton Formation consists of sandstone, siltstone, arkose conglomerate and mudstone with color 
ranging from a light brown to dark brown-purple-red. The formation has a maximum thickness of 
6,000 feet. 

One of the nine Supergroup formations, the Passaic Formation (JTp), is present below the Site. In this 
area, the Passaic Formation is comprised of two facies: the sand and siltstone facies to the northwest 
and mudstone facies to the southeast of the area. The Linden area is underlain by the mudstone facies. 
Typically these sediments form cyclic sequences of cross-bedded units that grade upward from coarser 
to finer grain size. The dominant facies in the formation are siltstone (60%) and mudstone (40%) with 
the coarser sandstones and conglomerates comprising only a small fraction of the total percentage. 
Generally, the overall sequence of the Lower Passaic formation becomes finer from bottom to top with 
more mudstone and less siltstone going upward (Olsen, 1996). The Upper Passaic formation displays 
the reverse trend, with increasingly frequent silt and fine sand beds and less frequent gray and black 
mudstones progressively towards the top of the unit. 

The upper shale (mudstone) of the Passaic formation is relatively soft and easily weathered. At surface 
exposures this rock is intensely and indiscriminately fractured on a small scale (1 to 5 mm) and obtains 
a hackly to chippy appearance. Unlike the siltstone layers of the Passaic formation, this rock lacks well
developed bedding planes and the regional joint pattern set (Houghton, 1986) . 

With increasing depth, the shale grades vertically into hard, massively bedded siltstones. The regional 
joint system is very prominent in these rocks and the bedding planes are very distinctive. The dominant 
strike of the Passaic Formation is reported to be N50° E with the beds dipping gently to the northwest 
between 9 o and 12 o. The shale also has a prominent set of vertical fractures Ooints) striking N45 o E 
and a less prominent second set of near vertical fractures striking N75 ow. Regionally, this rock 
outcrops several miles west of the site where it exhibits more resistance to weathering and retains its 
characteristic features. 

2.8 Regional Hydrogeologic Conditions 
The Passaic and Lockatong Formations form the widespread Brunswick aquifer which conducts water in 
the region eastward to discharge to the Arthur Kill. Groundwater is found predominantly in the fracture 
planes within this rock and flow is directionally controlled by the fracture orientation. Permeability and 
storage are also controlled by fractures in the mudstone and siltstone facies though not necessarily to 
the same degree in the sandstone facies (Michalski, 1996). Hydraulic conductivities in the Brunswick 
Aquifer have been found to range from 6.9 x 10-7 cmjsec to 7.6 x 10-3 em/sec (New Jersey Geologica I 
Survey, 2004; Michalski, eta/., 1992). 

2.8.1 Groundwater Use 

Due to the proximity of the Arthur Kill and other tidal waters to Linden, groundwater within this region, 
including the Passaic bedrock aquifer(s}, is typically saline (Anderson, 1968). Since this water exceeds 
the New Jersey Safe Drinking Standards for naturally occurring salinity, the area is unsuitable for public 
water supply wells. 
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Regionally, brackish groundwater concentrations tend to diminish gradually with increasing distance 
from the source waters. Further inland from the Arthur Kill and within five miles of the site, the Passaic 
formation is extensively developed as the primary water supply source. The depths of these wells range 
from 75 to 570 feet and yield volumes of water between 100 and 400 gallons per minute (see 
Table 2-9). Locally occurring unconsolidated aquifers have also been tapped for water supply within this 
region. Relatively fewer in number, these aquifer(s) serve as the primary public water source for the 
Rahway area. Also, some shallow supply wells screened in the Quaternary sand and gravel, and yielding 
up to 300 gallons of water per minute, are used as a source of industrial waters. 

Six (6) public community water supply wells (Figure 2-26), all upgradient of the site, are located within a 
four to five (4 to 5) mile radius of the site. As shown in Table 2-9, the depths of these wells typically 
range from 200 to 500 feet bgs. The pumping rates for these wells are not known but the capacity for 
wells range from 200 to 450 gallons per minute (gpm). Each of these wells is owned and operated by 
the New Jersey American Water and are located approximately four miles to the northwest and 
upgradient of the Arthur Kill. New Jersey American Water is the primary supplier of potable water to the 
Linden, New Jersey area. At the site, all potable water is provided by the New Jersey American Water. 

2.8.2 Groundwater Classification 
The "default" groundwater quality classification in New Jersey is Class II-A unless otherwise classified as 
Classes I, 11-B or Ill. Per NJ.A.C. 7:9C-1.5(e)1, "The primary designated use for Class II-A ground water 
shall be potable water and conversion (through conventional water supply treatment, mixing or other 
similar technique) to potable water." Therefore, most groundwater in New Jersey is regulated for 
potential potable supply." 

Notwithstanding the Class II-A classification, there are specific areas in the region and at the site in 
which groundwater is not suitable for potable uses. Some of these have been formally reclassified to 
Class 111-B pursuant to N.J.A.C. 7:9C-1.5(f)4 in recognition of the naturally-occurring saline condition of 
the groundwater. Other areas that would not meet the Class 111-B reclassification requirements 
nevertheless are unlikely to be developed for potable water supply given other regulatory constraints. 
These conditions are described as follows: 

Overburden Water-Bearing Zone 

While naturally-occurring saline conditions are observed in areas of the overburden water-bearing zone 
in very close proximity to tidal surface water bodies, the areal distribution of this condition is insufficient 
for the reclassification of the entire zone at the LCP site. However, at least two (2) separate New Jersey 
regulations would prevent the overburden water-bearing zone from ever being used at the site as a 
potable or non-potable water supply through the installation of Category 1 or 2 wells3. 
N.J.A.C. 7:90 (Well Construction and Maintenance; Sealing of Abandoned Wells) states that for potable 
water supplies installed in unconsolidated formations: 

"All well casing shall be no less than four inches in diameter and no less than 50 feet in 
depth" (N.J.A.C. 7:9D-2.3(a)3i.); and "All wells shall have a minimum length of 50 feet of 
grout seal extending from the top of the gravel pack or top of the well screen to grade." 
(N.J.A.C. 7:9D-2.3(a)3iii.) 

3 Per N.J.A.C. 7:90·2.1, category 1 Potable Water Supply Wells are defined as "domestic, non-public, public community supply, 
and public non-<:ommunity wells" and category 2 Non-Potable Water Supply Wells are defined as "fire protection, irrigation, test, 
industrial, livestock, open loop geothermal and injection or recharge wells." 
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By application of this regulatory restriction, a water supply well can never be installed within the 
overburden water-bearing zone at the site since it is required to be entirely sealed off by impermeable 
casing material. Geologic information presented in Section 5.1 reveals that the depth to the bedrock 
beneath the site typically ranges between 35 and 50 feet below ground surface. This depth is short of 
the minimum 50 foot casing and grout requirement specified in N.J.A.C. 7:9D such that it would be 
physically impossible to install a well in the overburden without violating the 50-foot casing requirement. 
In addition to this well construction restriction, N.J.A.C. 7. 7E (Coastal Zone Management) restricts 
groundwater use in areas where coastal resources could be negatively impacted by pumping. With 
regard to groundwater use, this particular regulation states: 

"Coastal development shall demonstrate, to the maximum extent practicable, that the 
anticipated groundwater withdrawal demand of the development, alone and in 
conjunction with other groundwater diversions proposed or existing in the region, will not 
cause salinity intrusions into the groundwaters of the zone, will not degrade groundwater 
quality, will not significantly lower the water table or piezometric surface, or significantly 
decrease the base flow of adjacent water sources." (N.J.A.C. 7. 7E-8.6(b)) 

It is likely that groundwater withdrawals from the overburden water-bearing zone would cause 
substantial reduction of the water table surface that would potentially cause saltwater intrusion. Thus, 
approval for the use of overburden groundwater as a drinking water source would not be possible under 
N.J.A.C. 7.7E. 

Nevertheless, despite the actual use or potential use of the resource, the regulatory standards for 
Class II-A are the applicable standards for the overburden water bearing zone 

Bedrock Water-Bearing Zone 

The bedrock water-bearing zone at the LCP Site has formally been reclassified as Class 111-B as described 
in the document titled "Request for Class 111-B Aquifer Designation, LCP Chemicals Inc. Superfund Site 
and ISP-ESI Linden Site, Linden, New Jersey" (Brown and Caldwell, April 2008) and as approved by a 
letter from Messrs. Frank Faranca and lan R. Curtis of NJDEP dated February 27, 2009. 

The groundwater quality within the bedrock water-bearing zone was characterized through the sampling 
of monitoring wells installed and located on both the LCP site and the adjacent GAF site. The water 
quality data include the results from chloride and total dissolved solids (TDS) analyses in addition to 
numerous other analytical parameters. Chloride and TDS are the two parameters specified in 
N.J.A.C. 7:9C as the parameters used to establish Class 111-B classification. N.J.A.C. 7:9C states that: 

"Class 111-B ground water consists of all geologic formations or units which contain ground 
water having natural concentrations or regional concentrations (through the action of 
salt-water intrusion) exceeding 3,000 mg,/1 Chloride or 5,000 mg,/1 Total Dissolved Solids, 
or where the natural quality of ground water is otherwise not suitable for conversion to 
potable uses." 

The chloride and TDS results for the LCP and GAF sites exceeded the Class 111-B criterion of 3,000 mg,/L 
for chloride and the 5,000 mg,/L criterion for TDS for all tested bedrock wells on the LCP site. These 
data demonstrated that the groundwater quality conditions in the bedrock water-bearing zone are 
impacted as a result of naturally-occurring, salt water intrusion from the nearby tidally influenced surface 
water bodies. 
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2.9 Ecologic Conditions 
No endangered, threatened, or rare (ETR) species or significant ecological communities have been found 
within the LCP site's boundaries, nor are there any records at NJDEP of rare wildlife or plant species or 
ecological communities within the site (NJDEP has reported that foraging habitat for several threatened 
bird species lies within% mile of the site [black- and yellow-crowned night herons and colonial water 
birds], but none of these species have actually been observed). Similarly, NYSDEC indicated that two 
endangered bird species are located within% of the site {yellow-crowned night heron and pied-billed 
grebe). South Branch Creek represents low-grade habitat for these species and nesting on site is 
therefore not expected. There is also no suitable habitat in the site area for the two species listed for 
Union County on the Federal Comprehensive List of Endangered and Threatened species provided on the 
USFWS's website (one turtle, one bat). 

Overall, the flora and fauna found on the site are species typically found in heavily industrialized areas 
within intertidal marsh ecosystems. Vegetative species found within the site are very common to highly 
disturbed areas and possess no Federal or New Jersey State protection. Six terrestrial mammals and 
two terrestrial reptile/amphibian species have been reported. No aquatic mammals have been reported. 
South Branch Creek and the Arthur Kill are National Wetlands Inventory {NWI)-mapped wetlands. There 
are no State designated wetlands on site. A wetlands delineation was performed along South Branch 
Creek for which a Letter of Interpretation was obtained by NJDEP {Figure 5-18). The border of the 
nearest NJDEP-mapped wetland is located to the south of the site, approximately 500 feet from the 
outlet of South Branch Creek to the Arthur Kill. 

Pralls Island, located in the Arthur Kill directly opposite to the LCP site off the shoreline of Staten Island, 
contains areas of New York State Department of Environmental Conservation-mapped Tidal Wetlands. 
Classified tidal wetlands include areas identified as Intertidal Marsh, High Marsh, and Formerly 
Connected. The locations of these wetlands are presented in Figure 2-27. Please refer to the Habitat 
Assessment report (Appendix F) for additional details. 

2.10 Regional Studies 
As stated previously, most of the region was highly industrial and consists of land that has been created 
through the filling of tidal wetlands. The Arthur Kill is a large navigable, tidal straight that is tidally 
influenced from the New York Harbor and the Atlantic Ocean. Likewise, the Rahway River to the south is 
a tidally influenced tributary of the Arthur Kill traveling through an industrial area. Background 
contaminant conditions and contributions to the sediments from many sources are widespread. There 
are numerous NJDEP-contaminated sites in the region, in addition to the LCP site, many of which have 
the highest remedial level designations of "C3" and "D," indicating high levels of multiple contaminants 
that may be impacting surface and groundwater. Additionally, there are a number of sites within the 
Newark Bay complex with extremely high mercury levels that may influence levels in Arthur Kill {NJDEP 
2001). In addition, the New Jersey Turnpike, completed in 1954, crosses Piles Creek west of the GAF 
site. The Turnpike is a regional source of contaminants typical of road runoff, such as heavy metals 
(particularly lead), BOD/COD, nutrients, oil and grease, PAHs, pesticides, herbicides, and PCBs, as well 
as of contaminants released through spills and accidents on the roadways. 

Numerous studies have addressed specific contaminants and their fate and transport in the New York/ 
New Jersey Harbor system. Many of these are catalogued and distributed by several regional 
organizations. Key data from these organization's databases are presented on Figures 2-28 through 
2-30. Additional information regarding the regional studies is described below. 
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2.10.1Contamination Assessment & Reduction Project (CARP) 

Contamination Assessment & Reduction Project (CARP) is a coalition of harbor partners from federal, 
state and non-governmental branches, headed up by the New York State Department of Environmental 
Conservation (NYSDEC). The purpose of the project is to find solutions for the harbor's dredged 
materials. Its main objectives are identifying and quantifying the sources of contamination, establishing 
baseline levels of contaminants of concern in the water, sediment and fish tissue, and predicting future 
conditions (CARP, 2008). 

CARP uses mathematical modeling to characterize the dioxins/ furans, PAHs, pesticides, and metals 
present in the harbor system. Their models include point and non-point source loading inputs, estuarine 
hydrodynamics and sediment transport, contaminant fate and transport, bioaccumulation and toxicity 
(CARP, 2008). The results used for these models are stored in a database. The database not only 
stores CARP data but also a range of other data sources, including the EPA's REMAP project. 

The EPA's Regional Environmental Monitoring and Assessment Program, otherwise known as REMAP, is 
a regional study, which obtains information on the New York/ New Jersey Harbor. It was created to 
"answer ecological questions on a regional scale" (EPA, 2007). The projeCt obtains sediment, water and 
benthic samples. These results can be found in the CARP database along with several other projects. 

In Figures 2-28 and 2-29 CARP's results for mercury and dioxin in the estuary sediment have been 
plotted. Each figure shows a large number of samples collected in the Lower Passaic region due to its 
industrial nature, which is a useful comparison for the LCP region. 

2.10.2National Oceanic and Atmospheric Administration (NOAA) 

National Status and Trends Program run by the National Oceanic and Atmospheric Administration (NOAA) 
also monitors the Hudson-Raritan Estuary. The concentrations of contaminants and the biological 
responses to said contaminants in this area have been compared to other sites around the United 
States. This study specifically targets point and non-point sources and characterizes the contaminants 
of concern for each. 

The NOAA study was used to determine the current status of the NY/NJ Harbor estuary system. Their 
samples were taken north of the LCP site, mostly in the Newark Bay and in the lower Passaic River, 
Figure 2-28 through 2-30. These results were then compared with the CARP data and the LCP data. 

2.10.301d Place Creek 

Old Place Creek was selected to serve as a reference stream. Old Place Creek is a tid a I creek consisting 
of salt marshes and an adjacent successional southern hardwood forest, and is located in Staten Island, 
New York, on the eastern side of the Arthur Kill (Figure 2-21). The area is located immediately north of 
the Goethals's Bridge and is surrounded by heavy industrial development. This creek is similar in many 
respects to SBC, including the width and depth, and provides a tool for evaluation of SBC and other 
regional data. 

Samples of sediment, surface water, and biota were collected in Old Place Creek by BC on behalf of 
ISP-ESI contemporaneously with the Phase II Rl in fall2008. The purpose of this effort was to 
characterize regional background conditions. Samples were analyzed for TCL/TAL analytes as well as 
total and methyl mercury, and Dioxins;Furans. The results of the study of Old Place Creek are presented 
in Appendix M. 
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Nature and Extent of Contamination 
A comprehensive characterization of the nature and extent of contamination in site media was 
performed through the Rl field investigation. The field investigation was performed in two phases from 
2001 to 2008 with an additional investigation of the Off-Site Ditches conducted in August 2011. 

The Rl field investigation included the collection of samples from soil, soil vapor, groundwater, surface 
water sediment, and biota as described in Section 3.4. The collected samples were submitted for 
laboratory analysis as described in Section 3.7. This included analyses for the Target Compound List 
(TCL) organic constituents plus Tentatively Identified Compounds (TICs), TargetAnalyte List (TAL) 
inorganic constituents, and hexavalent chromium. Select samples and media were analyzed for 
additional parameters including PCDDs/PCDFs, methyl mercury, and mercury species, and total organic 
carbon. Certain media such as biota were subjected to special limited analyses, e.g., co-planar PCBs 
and speciated arsenic. The specific laboratory analyses are described in detail in Section 3. 7. 

The distribution and character of the chemical contamination is presented for each site medium in the 
subsections that follow. When describing specific concentration values, the text uses "ND" to indicate 
that the constituent was not detected. The descriptions are supported by various data tables and 
figures. The figures include numerous constituent distribution maps that were developed using the 
geographical information system (GIS) as described in Section 4.4. The concentration legends for each 
medium are referenced to various promulgated standards or other relevant criteria, as applicable. The 
data reported on the tables and maps are reported to three (3) significant figures. 

For ease of reference, the discussions below have been addressed by medium and contaminant class. 
Section 6.9 provides a site-wide summary of the nature and extent of contamination. Further integration 
of the data into the Conceptua I Site Model is provided in Section 7 .4. 

6.1 Soil 
Soil samples were collected during Phases I and II through the full thickness of the overburden soils that 
underlie the site, including a large number of surficial (0-2 ft) soil samples. The soil samples were 
obtained as surficial grab samples, shallow direct-push borings, deep borings by hollow-stem auger and 
fluid rotary drilling and horizontal borings. 

The New Jersey Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS) are used as 
benchmarks for the characterization and relative distribution of chemical constituents within surficial 
and subsurface soils. The NRDCSRS are promulgated remediation standards [N.J.A.C. 7:26D] that are 
based on theoretical exposures via accidental human ingestion, dermal contact, and/or inhalation of 
soils. The NRDCSRS represent concentrations below which NJDEP would not have concern about 
incidental human contact. The unsaturated zone soil data are also compared to default Impact to 
Ground Water Soil Screening Levels. These are not standards, but default guidance values intended to 
be used "where no site specific information is available." Since there are ample available groundwater 
quality data for the Site, these screening levels are simply presented for reference. 

Soil quality maps include data from both Phase I and Phase II and are separated into the four (4) depth 
ranges that reflect the three (3) distinct lithologies found on the site: surficial soil (0- 2 feet), deep 
anthropogenic fill(> 2 feet), tidal marsh deposits, and glacial till. In situations in which there are 
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multiple samples within a single lithology (e.g., deep fill) the sample with the highest constituent is 
displayed. The "low marsh" soils may, in part, represent the geologic surface exposure or "outcrop" of 
the tidal marsh deposits along South Branch Creek and are included on the constituent maps of the tidal 
marsh deposits. However, the low marsh soils are also separately described in Section 6.2. 

The constituents, for which soil quality maps were prepared, were selected on the basis of the relative 
frequency of exceedances of their respective NRDCSRS and relevance as contaminants of concern as 
related to the site. Descriptive statistics for soil are presented in Tables 6-1a through 6-1d and the 
exceedances of the NRDCSRS are presented in Tables 6-2a through 6-2d, broken into the distinct layers 
as described above. 

6.1.1 Mercury 

Total Mercury 

In the surficial fill soils, the total mercury concentrations ranged from non-detect to 7,870 mg/kg, with 
approximately 57 percent of these detections exceeding the NJ NRDCSRS of 65 mg/kg. The 
exceedances of the NJ NRDCSRS are presented in Table 6-2a and Figure 6-1a. 

Aside from recent surficial sampling performed in May 2008, laboratory samples were not submitted for 
mercury analysis when samples contained visible elemental mercury. The elemental mercury was 
generally observed as a very fine spherical particles. Larger masses of elemental mercury have 
infrequently been observed on the ground surface in the vicinity of the production area in and horizontal 
borehole samples collected beneath the mercury cell buildings. 

Elemental mercury was visually observed in 31 sample locations within the site, as presented in 
Table 6-3 and shown on Figures 6-1a through 6-1d. Six (6) of these sampling locations contained 
elemental mercury in the surficial fill only, including DC-SS19, 5K-B4, 5K-B5, 231-B5, SS-08-09, and SS-
08-10. At four (4) of these sampling locations, including 5K-B3, 231-B4, 231-B6, and 231-B8, 
elemental mercury was present in both the surficial and deep fill, as depicted on Figures 6-1a and 6-1b. 
Surficial samples collected in May 2008 revealed that the highest relative concentration of elemental 
mercury compared to total mercury, 15%, can be found between Building 231 and immediately west of 
Building 240 in sample SS-08-07, as presented in Table 6-4. The visual occurrence of elemental 
mercury and the laboratory results for total mercury in borehole samples demonstrate decreasing 
mercury concentrations with depth. Moreover, mercury pooling at the ground surface has frequently 
been observed at the LCP site in apparent response to rainfall events, likely as a result of capillary action 
as soil pores become saturated with water (see Section 7.1.4). These observations suggest that 
downward migration of elemental mercury through the overburden material as a result of its density 
does not appear to be a primary transport mechanism at the LCP site. There is some deeper observed 
elemental mercury in the vicinity of the production buildings, as presented in Figures 6-1a through 6-1d, 
which may be attributed to downward migration along building pilings that penetrate the overburden 
strata. 

Total mercury concentrations in the deep fill, ranged from 0.063 to 2,110 mg/kg. Approximately 
27 percent of the mercury detections exceeded the NJ NRDCSRS at depths ranging up to 14 feet, as 
depicted on Figure 6-1b. Of particular note was the presence of visible, elemental mercury observed in 
samples collected from the horizontal borings within the deep fill located beneath Buildings No. 230 and 
240. 

Total mercury concentrations tended to be lower in the naturally occurring soil units that underlie the 
anthropogenic fill, including the tidal marsh deposits and the glacial till. In fact, only five out of 28 tested 
samples of the tidal marsh deposits exceeded the NJ NRDCSRS of 65 mg/kg. It should be noted, 
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however, that four (4) of the tidal marsh soils contained visible elemental mercury and were not analyzed 
(Table 6-3 and Figure 6-1c). These samples were collected from boring MW-250, located along the 
probable alignment of the former South Branch Creek channel (see Section 2.6.1), and adjacent to 
Building No. 231 and the former 500K tank. 

The tested borehole samples collected from the glacial till did not exceed the NJ NROCSRS for total 
mercury, including the samples collected beneath the production buildings from the horizontal borings. 
Notable exceptions, however, included two of the glacial till samples collected from horizontal borings 
beneath Buildings No. 240 that contained visible, elemental mercury (Table 6-3 and Figure 6-1d). These 
findings would suggest that mercury is normally attenuated at depth within the glacial till but may be 
subject to sporadic downward vertical migration along features such as building piles or fractures in the 
till. 

Mercury Speciation 

Six surficial soil samples were selected for analysis by a selective sequential extraction method after 
Bloom, eta/., 2003. Additional information regarding mercury sequestial extraction is found in the 
Human Health Risk Assessment (Appendix 0). This is a five-step sequence of extractions that was 
established to separate various groups of mercury compounds into "biogeochemically" distinct 
categories. Accordingly, the method provides direct information regarding the relative mobility of the 
various mercury species and is comprised of the following extracts: 

F1- Water soluble Hg 

F2 - "Stomach acid" soluble 

F3 - organo-chelated Hg 

F4- elemental Hg and other Hg species 

F5- mercuric sulfide (cinnabar) 

The results of the sequential mercury testing are presented on Table 6-5. The data revealed that 
mercury in the tested surficial soils was present primarily in insoluble forms including elemental 
(metallic) mercury and mercury sulfide (cinnabar). Mercury speciation testing revealed some variability 
in the speciation profile of mercury in fill. In five of the six samples tested (230-B-101-0-1, OSP-101-0-1, 
231-102-0-1, LP-102-0-1, and BSL-101-0-1; see Table 6-5), more than half of the mercury extracted in 
the later fractions (F4 and F5), indicating low mobility potential. In one sample, however (231-101-0-1), 
just over half the mercury extracted in the F3 fraction (potassium hydroxide, targeted to elute organo
metallic complexes, which can be more mobile than the later-extracting forms). However, the 
groundwater data clearly support the conclusion that mercury is not mobile. There are wells near 
sample 231-101-01 that contain only traces of dissolved mercury in the overburden (less than 0.5 !Jg/L; 
MW-26S) and no detectable mercury in the bedrock groundwater (MW-250). Thus while the exact form 
of mercury appears to vary somewhat by location, the data overall indicate that the mercury present in 
these samples is not migrating vertically or partitioning into the aqueous phase. 

TCLP Mercury 

An evaluation of the leachability of mercury from highly contaminated soils was performed as a 
supplemental study in May 2008. This assessment involved the collection of four (4) surficial soil 
samples that contained visible elemental mercury. Each sample was subjected to testing for both total 
mercury and TCLP mercury. TCLP testing involves the recirculation of water at a 20:11iquid-to-solid ratio 
under specific, prescribed conditions (e.g., pH, temperature, time) and then measuring the resultant 
concentration in the leachate. 
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The results of the TCLP testing are presented in Table 6-6. The ratio of the TCLP mercury to the total 
mercury is also presented on the table. These data indicate that only a very small fraction of the 
available mercury in the tested samples was leached from the samples. The proportion of leached 
mercury ranged from 0.01 to 1.89 percent, with an average value of approximately 0.5 percent. 
Furthermore, only two of the four samples exceeded the TCLP criterion of 0.2 mg/1. This means that 
even some samples containing visible elemental mercury would not be characterized as hazardous 
waste on the basis of TCLP testing. 

Summary of Mercury In Soli 

Elevated levels of mercury were found in the anthropogenic fill soils throughout nearly the entire site. 
The highest concentrations are found around the former production area near Buildings No. 230 and 
240, including below the buildings, around which visible elemental mercury was also observed. 
Substantial attenuation of mercury was observed in the underlying natural soils, including the tidal 
marsh deposits and the glacial till. With the exception of two samples beneath Building No. 240, none of 
the glacial till samples exceeded the applicable standards. 

In addition to mercury detected in analytical samples, there have been observations of visible elemental 
mercury on the ground surface and in soil borings. Observations of visible elemental mercury on the 
ground surface appear to coincide with rainfall events, suggesting the movement of mercury through 
pore spaces in surficial soils is due to capillary action, or with mechanical disturbance (e.g., excavation) 
of surficial soil. Visible elemental mercury found in soil borings have been primarily found in the fill 
material; however, limited instances have been observed in the tidal marsh deposits and glacial till in 
areas where building pilings penetrate the fill material. 

Mercury speciation testing revealed that most of the total mercury was present in relatively insoluble 
forms including mercury sulfide and elemental mercury. The insolubility of the mercury in soil indicates 
that it is relatively immobile in the subsurface . 

Mechanisms that could affect mercury in soils and alter environmental mobility, such as volatilization, 
are discussed in Section 7. 

6.1.2 Arsenic and Other Metals 

Arsenic 

Arsenic concentrations in the surficial fill ranged from ND to 335 mg/kg, with a NJ NRDCSRS 
exceedance frequency of approximately 19 percent. The arsenic concentrations in surficial fill are 
presented on Figure 6-2a. While arsenic exceedances are widely distributed across the site, relatively 
few exceedances are observed within the former LCP production area. The greatest density of arsenic 
exceedances and the highest arsenic concentrations in soil were found in the western portion of the site 
in the former Linde Division leasehold. 

The deep fill revealed arsenic concentrations that ranged from ND to 775 mg/kg, with approximately 
36 percent of these exceeding the NJ NRDCSRS of 19 mg/kg. The NJ NRDCSRS exceedances in the 
deep fill ranged up to 16 feet in depth and were widely distributed across the site, as shown on 
Figure 6-2b. As with the surficial soil, the highest arsenic concentrations were located in the former 
Linde Division leasehold which is, in fact, higher than the concentrations in the surficial soil. 
Furthermore, arsenic is not specifically related to the chlor-alkali process. The headwater of South 
Branch Creek (the "Transect A Area") has historically received drainage from other sources, as discussed 
in Section 2.6.1. This included comingled wastewater and stormwater from the LCP and GAF sites. In 
addition, ditches located parallel to both sides of the railroad track conveyed surface drainage from the 
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north that originated on the GAF and duPont sites. Both the GAF and duPont sites were known to have 
used arsenic. The arsenic present in South Branch Creek, which is heavily concentrated in the 
Transect A area, greatly exceeds the concentrations found in LCP site soils, further suggesting an off-site 
source(s). 

As with the surficial soil, the highest arsenic concentrations in the deep fill were located in the former 
Linde Division leasehold where concentrations were higher than in the surficial soil. Furthermore, 
arsenic is not specifically related to the chlor-alkali process. There is no history of arsenic use at the 
Linde Division, although arsenic presence may be related to the placement of anthropogenic fill in 
preparation for the construction of a Central Railroad Company of New Jersey railroad yard prior to 1940 
(see Section 2.1.1). 

Arsenic was detected in all but one of the tidal marsh deposit samples at concentrations ranging from 
ND to 437 mg/kg. Approximately 35 percent of the samples exceeded the NJ NRDCSRS of 19 mg/kg 
(Figure 6-2c). The highest levels of arsenic in subsurface tidal marsh soils occur in the area of the 
former Linde Division leasehold. 

Arsenic was ND in more than half of the tested glacial till samples. No exceedances of the NJ NRDCSRS 
for arsenic were observed in the glacial till (Figure 6-2d). 

Other Metals 

A relatively small number of exceedances of the NJ NRDCSRS were observed for other metals, including 
cadmium, cobalt, lead, and zinc as presented on Tables 6-2a through 6-2d. These higher concentrations 
were primarily observed in the anthropogenic fill. Many of the soil samples that exceeded the 
NJ NRDCSRS for lead were detected within a small well defined area of the Linde Division leasehold. 
Barium was used in the brine sludge process, where it entered the process as barium sulfate and was 
converted to barium chloride. Barium's presence is therefore site related. However, barium was not 
detected above the NRDCSRS in any of the 91 surficial soils samples analyzed and is therefore not a key 
site COC. Each metal was substantially attenuated at depth in all areas ofthe site. There were no 
exceedances of other metals in the underlying glacial till. 

Arsenic and Other Metals Summary In Soli 

The ubiquitous presence of arsenic and various other metals in areas with no production history, their 
distribution within the anthropogenic fill without a decreasing concentration gradient, and the absence of 
an association with the known sources of contamination lead to the conclusion that the occurrences of 
arsenic and other metals are not associated with site operations; rather they are associated with the 
presence of anthropogenic fill materials and off-site sources. 

This point is made simply to illustrate the prevalence of these metals in anthropogenic fill not as a result 
of site-specific manufacturing processes. These exceedances were largely related to the elevated levels 
of arsenic and several other metals, including lead, that were observed in the anthropogenic fill 
predominantly in the former Linde Division leasehold area. 

Concentrations of arsenic and other metals in the underlying natural soils were substantially attenuated 
with respect to the anthropogenic fill. In fact, relatively few metals exceedances were observed in the 
tidal marsh deposits. Furthermore, nearly all of the exceedances of arsenic and other metals in the tidal 
marsh deposits occur within the western portion of the site. This distribution differs from that of 
mercury, which was concentrated in the former chlor-alkali facility production areas. 

No exceedances of arsenic or metals, including mercury, were observed within the glacial till. 
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6.1.3 PCBs 

Polychlorinated biphenyls, or PCBs, are a class of organic compounds with 1 to 10 chlorine atoms 
attached to biphenyl. Theoretically, 209 separate PCB congeners can exist, although only about 130 
congeners typically occur in commercial PCB mixtures. Commercial PCBs are referred by their trade 
name "Aroclor," mixtures that usually contain 50 or more PCB congeners. PCB Aroclors were analyzed 
for in each of the soil samples. 

Aroclor 1254 was the predominant PCB mixture detected within site soils, with Aroclor 1260 occurring 
less frequently. No other PCB Aroclors were detected on the site. The spatial distribution of the sum of 
Aroclor 1254 and 1260 is depicted for each of the four (4) depth intervals on Figures 6-3a through 6-3d. 
Total PCB concentrations (sum of each of the seven individual Aroclors) were compared to the NJ 
NRDCSRS for total PCBs of 1 mg/kg. As shown on Figure 6-3a, numerous exceedances of the NJ 
criterion were observed in surficial soil, particularly around the former LCP production area. While 21 
percent of the surficial soil samples exceeded the NJ NRDCSRS, the total PCB concentrations were 
relatively low compared with other regulatory limits. Only one sample in the surficial soil (230-B4), 
located east of Building 230 in the former rectifier area, exceeds the USEPA Toxic Substances Control 
Act (TSCA) criterion of 25 mg/kg for soil decontamination in restricted access (industrial) areas per the 
PCB Rule [40 CFR Part 761.125]. 

PCBs were undetected (ND) in% of the tested deep fill samples. Total PCB concentrations in the deep 
fill ranged from ND to 43.2 mg/kg. In the deep fill interval, total PCB concentrations exceeded the 1 
mg/kg NJ NRDCSRS in 9 percent of the samples. The 25 mg/kg USEPA criterion was only exceeded, 
however, in one sample (Aroclor 1254 in 231-B6, located at the southwest corner of Building 231). 
There were no exceedances of the 1 mg/kg NJ NRDCSRS criterion in samples collected from the tidal 
marsh deposits or the glacial till. 

Aroclor 1254 and Aroclor 1260 were the primary commercial mixtures that were used in electrical 
equipment in the US around 1950 (Fiedler, 1997). PCBs are not directly related to the chlor-alkali 
process. It is likely, however, that electrical equipment used at the site was the source of these PCBs in 
soil given the distribution of PCBs in the surficial soils around the production area. The data suggest, 
however, that likely PCB spills from electrical equipment were relatively modest given the relatively low 
concentrations and the fact that they have not penetrated to any substantial degree in subsurface soils. 

6.1.4 Polychlorinated Naphthalenes 

Polychlorinated naphthalenes (PCNs) are a group of halogenated compounds that are considered to be 
"dioxin like". They consist of two fused benzene rings, or naphthalene, with one to ten chlorine atoms 
attached. Commercially available PCNs are mixtures of 75 chlorinated naphthalene congeners and 
byproducts. 

It is possible that the detected PCNs at the site may be related to reactions between the chlorine and the 
graphite anodes. However, the PCNs present in site soils include only the mono, di-, and tri-chlorinated 
congeners as presented on Table 6-7. The more toxicologically significant higher chlorinated congeners 
(penta through hepta) that are of concern at other chlor-alkali sites are not detected at the LCP site. The 
higher chlorine group congeners would have been detected on the TIC scan if they were present. The 
analytical laboratory took specific steps to run the GC/MS for sufficient time to allow the higher-chlorine 
PCNs to elute. The total PCN concentrations ranged from 0.007 mg/kg to 76.8 mg/kg in the surficial fill 
and 0.012 mg/kg to 19.2 mg/kg in the deep fill. Although low levels of PCNs were also detected in 
several tidal marsh deposits and glacial till samples, the concentrations were considerably lower than 
detected in shallower soils. 
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6.1.5 Polycyclic Aromatic Hydrocarbons 

Polycyclic Aromatic Hydrocarbons (PAHs) are a class of compounds comprised of fused aromatic rings in 
a variety of structural configurations. PAHs can be formed as products of the incomplete combustion of 
organic materials and are present in considerable quantities in fossil fuels, including coal, fuel oil, and 
diesel fuel. Sources of PAHs in soil include emissions from power plants and domestic heating systems 
that burn oil, coal or wood, gasoline and diesel engine emissions, emissions from waste incineration 
facilities, and various industrial activities. Accordingly, fill containing combustion residues often contains 
considerable levels of PAHs. Table 6-8a through -8d and Figures 6-5a through 6-5d presents the sum of 
the 18 TCL PAHs analyzed in site soils. 

PAHs are hydrophobic compounds, and their persistence in the environment is due in large part to their 
low water solubilities and resistance to biodegradation. Higher-molecular weight PAHs exhibit a greater 
environmental persistence than lower-molecular weight PAHs due to an increase in hydrophobicity and 
an increasing resistance to biodegradation as the molecular size of the PAHs increases (up to four or five 
fused benzene rings). The higher-molecular weight PAHs are more commonly associated with coal or 
coal by products, including bottom and fly ash, whereas the lower-molecular weight PAHs are more 
closely associated with petroleum products (see table below). 

Low-molecular weight PAHs High-molecular weight PAHs 

(2- and 3-ring structUies) (4-, 5-, and 6-nngs) 

Acenaphthene Benz[a]anthracene 

Acenaphthylene Benzo[a]pyrene 

Anthracene Benzo[b )fluoranthene 

Auorene Benzo[ghi]perylene 
Naphthalene Benzo[k]fluoranthene 

2-Methylnaphthalene Chrysene 

2-Chloronaphthalene Dibenz[a,h]anthracene 

Phenanthrene Fluoranthene 

lndeno[1,2,3-cd]pyrene 

Pyrene 

The high-molecular weight PAHs were frequently detected in the soils and occur across the entire site, 
including areas with no production history. The frequency of detection in the deep fill (> 2ft) for these 
constituents ranged from 7 percent (dibenzo(a,h)anthracene) to 74 percent (fluoranthene). The NJ 
NRDCSRS were infrequently exceeded by the high-molecular weight compounds. 

The low-molecular weight PAHs were also detected frequently and occur across the entire site, including 
areas with no production history. The range for this group of PAHs in the deep fill(> 2ft) was from a low 
of 6 percent detections (acenaphthylene) to a high of 68 percent (phenanthrene). The NJ NRDCSRS for 
the low-molecular weight PAHs were not exceeded. 

These observations lead to the conclusion that the PAHs are primarily associated with anthropogenic fill 
materials and are not the result of site operations. 

Carcinogenic PAHs 

Eight (8) specific, high-molecular weight PAHs are designated by USEPA as possible human carcinogens. 
Benzo(a)pyrene (B(a)P) is the most completely studied of the possibly carcinogenic PAHs (cPAHs) and 
exhibits the highest relative toxicity. Toxic Equivalency Factors (TEFs) are assigned to these cPAHs 
relative to the carcinogenic potency factor of B(a)P by USEPA (1993) based on the risk of oral exposure, 
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as presented in Table 6-9. The TEFs are used to develop a Toxicity Equivalency Quotient (TEQ) which is 
the sum of the quantity of individual cPAHs respective TEF. TEQs allow the comparison of the relative 
risk of exposure in areas of contamination that vary widely in the composition and level of cPAHs. 

A summary of the resultant TEQ values is presented in Tables 6-10a through 6-10d and shown in 
Figures 6-6a through -6d and Figures 6-7a through -7d. Map pairs of cPAHs are presented for each 
depth interval. The first map in each pair presents a graphical representation of the relative 
concentration of each cPAH and lists the total cPAH concentration in the sample. The second map in 
each pair presents a graphical representation of the relative cPAH TEQ. As with the PCDDs and PCDFs 
described below, the TEQs are used here to describe the geo-spatial distribution of these compounds 
and not to represent risk. 

The figures reveal that most of the cPAHs were found in the anthropogenic fill layers. This is not 
surprising, given the likely presence of PAHs at the site as a result of anthropogenic fill placement. 
cPAHs were infrequently detected in the tidal marsh deposits, except where they were exposed as "low 
marsh" soils along South Branch Creek. The cPAHs were not detected in the underlying glacial till except 
beneath the production buildings in which they may have migrated downward along the numerous 
timber building piles. 

The cPAH data revealed that most samples contained relatively even proportions of each of the eight (8) 
cPAHs, with only a few exceptions in which a single cPAH predominates (e.g., benzo(a)anthracene in the 
surficial sample at TLS-11). 

The cPAH TEQs ranged from non-detectable to a high of 102 mg/kg. The cPAH TEQs are widely 
distributed across the entire site with no apparent pattern of distribution. The cPAH TEQ values are no 
higher in the former LCP production area than in any other area of the site. This distribution provides 
additional evidence of the presence of PAHs as a result of anthropogenic fill. 

6.1.6 PCDDs/PCDFs 

Polychlorinated dibenzo-p-furans (PCDFs) and polychlorinated dibenzo-p-dioxins (PCDDs) are groups of 
halogenated organic compounds. There are 210 possible structural congeners of PCDF and PCDD. Of 
these, 2,3,7,8-tetrachlorodibenzo-p-dioxin (2,3,7,8-TCDD) has been shown to be the most toxic. In 
addition, PCDF and PCDD congeners, in which the lateral 2, 3, 7, and 8 positions are occupied with 
chlorines (2,3, 7,8-substituted congeners), are acknowledged to have a higher relative toxicity than the 
other congeners (i.e., non-2,3, 7 ,8-substituted congeners). 

PCDDs and PCDFs can be formed as by-products in the manufacture of organochlorides, during the 
incineration of chlorine-containing materials, in the bleaching of paper, and from natural sources such as 
volcanoes and forest fires (Beychok, 1987). The major current and historical sources of PCDDs and 
PCDFs include coal fired utilities, municipal waste incinerators, metal smelting, diesel trucks, land 
application of sewage sludge, burning treated wood, and backyard trash burn barrels (USEPA, 2005). 

PCDFs and PCDDs in soils were tested as a part of this investigation in approximately 10 percent of the 
samples during Phase I and II. 

Seventeen (17) specific PCDDs/PCDFs have been assigned Toxic Equivalency Factor (TEFs) by the World 
Health Organization (WHO, 2005) and these have been adopted by USEPA. The TEFs are based on the 
chemical's toxicity relative to 2,3,7 ,8-TCDD, with the toxicity of 2,3,7 ,8-TCDD being equal to 1.0. The 
TEFs are used to develop a Toxicity Equivalency Quotient (TEQ) which is defined as "the sum of the 
quantity of individual PCDD/PCDF congeners multiplied by the respective TEF." TEQs allow the 
comparison of the relative risk of exposure in areas of contamination that vary widely in the composition 
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and level of PCDDs/PCDFs. The TEQs are used here to develop a single concentration expression for 
each sample for the purpose of evaluating the nature and extent of the PCDD/PCDF distribution. These 
TEQ sums are not intended to represent risk from contact with soils. A summary of the resultant TEQ 
values is presented in Table 6-11 and shown in Figures 6-4a through 6-4d. 

Very low levels of PCDDs and PCDFs were detected in each of the samples analyzed, as presented in 
Table 6-11. Each of the TEQs were less than 1.0 IJg/kg (ppb), ranging from 0.00002 to 0.885 1Jg/kg. 
The highest TEQs, which were largely driven by the PCDFs, were observed in the surficial soils, 
particularly in two samples collected immediately east of Building No. 231 (Samples No. LP-10 and 
LP-16). Substantial attenuation ofTEQ concentrations was observed with increasing depth (Figures 6-4a 
through 6-4d). 

There is some evidence as reported in the literature that PCDDs and particularly PCDFs may be present 
in the mercury sludge at chlor-alkali sites as a result of the reactions between the chlorine and the 
graphite anodes, as may be the case in Samples No. LP-10 and LP-16. This is revealed by the higher 
levels of total CDFs in these samples and the higher relative proportion of the tetra-CDFs and penta
CDFs and lower relative proportion of the octa-CDFs compared to the other site samples. 

The PCDDs are not likely to have resulted from site sources. The distribution of PCDD concentrations in 
the other surficial soils is very heterogeneous, based both on specific concentrations of the various 
congeners and on the TEQs (Figure 6-4a). This heterogenacity and widespread distribution across the 
site is not apparently related to the former production area and is likely attributed to regional 
background conditions. While some of the PCDFs in the soil appear attributable to site operations, much 
ofthe PCDFs on the site are due to background conditions, particularly in the areas distant from the 
production area. The background sources likely include atmospheric deposition on the ground surface 
as a result of the formation of PCDDs and PCDFs from the various potential sources described above. 

6.1. 7 Hexachlorobenzene 

Hexachlorobenzene (HCB) is a chlorinated hydrocarbon that was formerly used as a fungicide and is 
frequently produced as an unintended byproduct from various manufacturing processes. HCB is 
documented to have been produced as a byproduct in chlor-alkali plants through the reaction of the 
chlorine with the graphite anodes (Environment Canada, 1993). 

HCB at the site was generally detected only in the anthropogenic fill with the highest levels being found 
in the surficial fill in the area of the former production area. Accordingly, the presence and distribution of 
HCB in soils appears to be related to the chlor-alkali manufacturing process at the LCP site. 

HCB concentrations in the surficial fill ranged from ND to 1,440 mglkg, with 16 percent of these 
samples exceeding the NJ NRDCSRS of 1 mglkg for HCB. The exceedances occurred near Building 250, 
east of the tank car reconditioning shed, west of Building 240 along the former alignment of South 
Branch Creek, west of the sodium hydroxide tanks, near the bullet tanks, around Building 231, near the 
closed RCRA unit, and in the western area of the site away from the process areas. The distribution of 
HCB in surficial fill is presented on Figure 6-8a. 

In the deep fill, HCB concentrations ranged from ND to 44 mglkg. The NJ NRDCSRS exceedance 
frequency for hexachlorobenzene was 4 percent, with exceedances occurring near the "Ditch Bridge 
Area" along former South Branch Creek area located east of the electrical switchyard and by 
Building 231, as presented on Figure 6-8b. 

HCB exceedances of the NJ NRDCSCC were not observed in either the tidal marsh deposits or the glacial 
till (Figures 6-8c and 6-8d). 
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6.1.8 Other Organic Compounds 

A number of other organic compounds revealed infrequent exceedances of their respective NJ 
NRDCSRS. Only benzene (presented in Figures 6-9a through 6-9c), hexachlorobenzene, methylene 
chloride and hexachlorobutadiene exceeded the criteria in greater than 1 percent of samples in any 
depth interval. 

Chlorobenzene 

Chlorobenzene is a VOC that is not generally related to chlor-alkali manufacturing but was detected 
within the soils, albeit at concentrations less than the NJ NRDCSRS of 7,400 mg/kg. Chlorobenzene was 
used in manufacturing operations at the adjacent GAF and NOPCO chemical manufacturing sites. 
However, chlorobenzene in soils is not at sufficiently elevated concentrations to explain its presence in 
overburden groundwater. While not widely distributed across the site, chlorobenzene was detected in 
the deep fill in MW-24S at the Ditch Bridge Area along the former alignment of South Branch Creek and 
immediately south of Building 231 (Figures 6-10a and 6-10b). These locations are along the historic 
alignment of drainage from the GAF site, as discussed in Section 2.6.1. Furthermore, chlorobenzene 
was detected in the subsurface tidal marsh deposits south of Building 231 and in the surficial low marsh 
soils along South Branch Creek including near well MW-6S (Figure 6-10c). 

BTEX 
The presence of benzene in the soil appears to be related in many cases to "BTEX" constituents that 
include benzene, toluene, ethylbenzene, and xylenes, as summarized on Table 6-12a through 6-12d The 
toluene, ethylbenzene, and xylenes, however, do not exceed the respective NJ NRDCSCC values. The 
BTEX is present primarily in anthropogenic fill soils and is likely due to spills of fuel or oil on the ground 
or was present in the fill prior to placement. 

Miscellaneous Organic Compounds 

Several other organic compounds exceeded their respective NJ NRDCSCC primarily in the anthropogenic 
fill. These exceedances were primarily observed south of Building 231 and include benzene . 
(Figures 6-9a to Figure 6-9c), hexachlorobutadiene, and tetrachloroethene. Methylene chloride had four 
exceedances of its criterion, including three near the "Ditch Bridge Area" along the former adjacent 
South Branch Creek and one north of Building 231. These other organic compounds are not known to 
be related to manufacturing operations at the site. Some of these other organic compounds were widely 
used in manufacturing processes at the adjacent GAF site which may be the source within the. 
anthropogenic fill. 

Residual Organic Saturation 

Visual identification of possible residual saturation of unidentified organic liquids were made in a 
number of soil samples, as listed on Table 6-13, as were generally characterized by the presence of oily 
material smudge. This material is not widely distributed across the site. The soil laboratory analysis 
data yields no additional information regarding this material. In addition, no free phase liquids were 
observed in monitoring wells. 

6.1.9 Tank Contents Sample 

As part of the tank assessment, a single sample of the contents of the 150,000 gallon brine tank was 
taken as part of the Phase II field investigation. The results of this sample are presented in Table 6-14. 
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6.2 Low Marsh Soil 
The "low marsh" soil represents narrow bands of soil located along the margins of South Branch Creek 
that is generally fine-grained and with a high organic content. This material likely represents sediment 
that has been deposited along the bank. The low marsh soils may also represent, in part, the geologic 
surface exposure, or "outcrop," of the tidal marsh deposits. Accordingly, the low marsh soils were also 
presented on the aforementioned constituent distribution maps for the tidal marsh deposits. 

Ninety chemical constituents were detected in the surficial (0-0.5-foot) low marsh soil samples collected 
along South Branch Creek and 70 chemical constituents were detected in the low marsh soil samples 
collected along the Arthur Kill at the confluence with South Branch Creek. Table 6-15 summarizes the 
descriptive statistics of detected constituents in low marsh soil samples, and Tables 6-16a through 
6-16c present the data compared to NJ NRDCSRS, the Effects Range- Low (ER-L), and 
Effects Range - Median (ER-M) screening values (Long, et at., 1995), respectively. 

The horizontal and vertical delineation of site-related constituents for low marsh soil is adequate to 
perform the analysis and selection of remedial alternatives as part of the Feasibility Study (FS). 
Additional delineation of low marsh soil may be performed, as necessary, as part of a Pre-Design 
Investigation (PDI). 

6.2.1 Mercury 

Figure 6-11 shows the spatial distribution of mercury in low marsh soil. Mercury was detected in each of 
the 20 low marsh soil samples collected along South Branch Creek; up to 3,050 mg/kg (Table 6-15, 
Figure 6-11) at Transect C, near the midpoint of South Branch Creek. The NJ NRDCSRS of 65 mg/kg for 
mercury was exceeded in 80 percent of the samples; the ER-Land ER-M sediment screening criteria 
were exceeded in all of the samples. In the four low marsh soil samples collected along the Arthur Kill, 
all observations were below the NRDCSRS and above the sediment screening criteria, with a maximum 
concentration of 25.8 mg/kg. The presence of mercury in the low marsh soil is consistent with and 
generally related to its presence in sediments, as discussed further in Section 6.6. 

Methyl Mercury 

Methyl mercury was detected in each of the 20 low marsh soil samples collected from South Branch 
Creek and in all four of the low marsh soil samples from along the Arthur Kill (Table 6-17). The 
maximum concentrations were 0.1 mg/kg in the South Branch Creek samples and 0.0259 mglkg in the 
samples collected from the Arthur Kill area. However, the percentage of methyl mercury as a function of 
total concentration was low in all of these samples: the maximum proportion of methylated was 
0.13 percent in South Branch Creek and 0.1 percent in the Arthur Kill. 

6.2.2 Other Metals and Arsenic 

Other than mercury, 18 other metals and arsenic were detected in the low marsh soil samples collected 
in South Branch Creek (Table 6-15). Arsenic, cadmium and lead concentrations exceeded NRDCSRS 
and all elements exceeded respective ER-Ls and ER-Ms (Tables 6-16a through 6-16c). The frequency of 
concentrations exceeding the NRDCSRS in South Branch Creek low marsh soil samples ranged from 5 to 
75 percent. 

Arsenic levels were particularly elevated in the low marsh soil samples collected at the head end of 
South Branch Creek (Figure 6-12) consistent with the sediment results (Section 6.6.2). In addition to 
receiving historic discharge from the LCP site, this area receives stormwater drainage from a swale 
running parallel to the railroad track from the north. Historically, this swale would have carried 
stormwater that originated, in part, from the duPont and GAF sites located northeast of the LCP site. 
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These detections do not likely result from LCP site sources as they were considerably higher than arsenic 
levels observed in site soils within the former LCP production area. Arsenic is not related to chlor-alkali 
manufacturing facilities. 

Arsenic, which is not related to chlor-alkali manufacturing operations, is present in upland surficial fill at 
an average concentration of 16 mg/kg (maximum 335 mg/kg). Arsenic is relatively heterogeneously 
distributed in the fill (see Figures 6-2a and b) and shows no "hot spots" or other areas with elevated 
arsenic (with the exception of a few locations in the Linde area on the western portion of the site, which 
is not close to South Branch Creek). The low marsh and sediment soils, however, exhibit much higher 
arsenic concentrations: up to 5,460 in low marsh soils and up to 4,250 mg/kg in sediments. These 
concentrations cannot be explained by the presence of low-level arsenic throughout the upland fill areas 
of the site. 

In low marsh soil along the Arthur Kill, 18 elements other than mercury were detected, 11 of which have 
NRDCSRS. Only arsenic concentrations exceeded the NJ NRDCSRS (in 25 percent of the samples). 
Almost all elements were present at higher concentrations in the low marsh soil samples from South 
Branch Creek than from the Arthur Kill. Arsenic concentrations were a 100-fold higher; cadmium, 
barium, lead and zinc had 10-fold higher concentrations. 

6.2.3 Organics 

6.2.3.1 PCBs 

The total Aroclors found in low marsh samples are presented in Figure 6-13. Only one PCB mixture 
(Aroclor 1260) was detected in one of the Low Marsh Samples in South Branch Creek, at a 
concentration of 0.356 mg/kg Table 6-15). Aroclor 1260 was also detected in two of the low marsh 
samples collected from the Arthur Kill in the same concentration range. No other PCB Aroclors were 
reported. Individual Aroclors do not have NJ NRDCSRS established for them, but there is a NJ NRDCSRS 
for total PCBs of 1.0 mg/kg, which was not exceeded in any of the samples. The detection of 
Aroclor 1260 exceeded the NJ NRDCSRS for total PCBs. This sample was the only one in South Branch 
Creek that exceeded the ER-Land ER-M of 0.023 and 0.18 mg/kg, respectively. 

6.2.3.2 PAHs 

Of the 18 SVOC TCL chemical constituents analyzed and classified as PAHs, 15 were detected in low 
marsh soil samples of South Branch Creek. In Arthur Kill low marsh soil samples, 14 PAHs were 
detected (Table 6-15). The frequency of detection of PAHs in South Branch Creek samples ranged from 
5 to 100 percent. In the Arthur Kill samples, 25 to 100 percent contained detectable PAHs. NJ 
NRDCSRS have been established for 10 PAHs, and ER-Ls/ER-Ms for 16. Six of the South Branch Creek 
and two Arthur Kill low marsh soil samples exceeded the NRDCSRS for B(a)P (Table 6-16a). ER-Ls for all 
compounds were exceeded (various locations in both South Branch Creek and the Arthur Kill) 
(Table 6-16b), but ER-Ms were only exceeded for phenanthrene and pyrene (Table 6-16c), and only in 
one location (Transect D). 

Table 6-18 and Figure 6-14 present the sum of the 18 analyzed PAHs in South Branch Creek and the 
Arthur Kill. In both there was considerable inter-sample variability, but South Branch Creek and the 
Arthur Kill had similar average total PAH concentrations, in the range of 2-3.26 mg/kg. Figure 6-15 
shows the compound-specific distribution of the carcinogenic PAHs. The array of compounds is similar in 
all samples areas, with a predominance offluoranthene and pyrene. In addition, benzo(g,h,i)perylene 
was also predominant in the Arthur Kill and benzo(k)fluoranthene in South Branch Creek. Figure 6-16 
presents the B(a)P equivalents for Low Marsh soil. Only two samples, both at Transect D, had total PAH 
concentrations above the ER-L of 4 mg/kg; none exceeded the total PAH ER-M of 45 mg/kg. PAHs were 
detected at concentrations within the same order of magnitude for both South Branch Creek and the 
Arthur Kill. 
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As described previously in Section 6.1.6, the ubiquitous presence of PAHs in soil samples collected on 
site is a result of their presence in the anthropogenic fill. Furthermore, the presence of PAHs is common 
within sediments of industrialized waterways, such as the Arthur Kill. Accordingly, PAHs in the low marsh 
soils are attributable to sources other than the LCP site. 

6.2.3.3 Other Organic Compounds 

PCDDs/PCDFs 

The low marsh soil samples were analyzed for 17 PCDDs/PCDFs, 21 pesticides and herbicides, 
51 non-PAH SVOCs, and 46 VOCs. Each of the low marsh soil samples collected from South Branch 
Creek and the Arthur Kill contained detectable dioxins and furans (all analyzed compounds) (Table 6-15). 
While there is a high total TEQ found in Transect C, the remaining samples collected along South Branch 
Creek revealed a significantly lower total TEQ than the sample taken along the Arthur Kill (223 pg/g). 
Table 6-19 shows a summary of individual sample results for PCDDs/PCDFs and TEQs in low marsh soil. 
The PCDD/PCDF TEQ results are presented in Figure 6-17. As discussed previously in Section 6.1.8, 
PCDFs are attributed in part to site operations, as reflected in the predominance of PCDFs in the TEQ in 
landward low marsh soils. Low marsh soils near the Arthur Kill reflect a greater TEQ contribution of 
PCDDs from regional sources. This pattern of regional contamination, attributable to regional influences, 
is similar to that observed in sediment (see Section 6.6.3.3). 

Pesticides/Herbicides 

Four pesticide and herbicide compounds were detected in the South Branch Creek low marsh soils 
(Table 6-15), with a detection frequency ranging from 15 to 95 percent. In the Arthur Kill, six pesticide 
and herbicide compounds were detected, ranging from 25 to 100 percent detection frequency. All 
concentrations were the same order of magnitude. NJ NRDCSRS have been established for 16 pesticide 
and herbicide compounds, but none of the low marsh soil samples exceeded respective values. 
ER-Ls/ER-Ms (available for nine pesticide compounds) were also not exceeded. 

PCNs 

PCNs were not detected in the low marsh soil samples. 

Other Organic Compounds 

Of the non-PAH SVOCs analyzed, 10 were detected in the low marsh soil samples from South Branch 
Creek and two in the Arthur Kill samples. Seven VOC compounds were detected in the South Branch 
Creek low marsh soils and two in the samples collected from the Arthur Kill low marsh soils. As with 
sediments, VOCs were generally trace: with the exception of chlorobenzene (maximum detected 
120 mg/kg, vs. the NRDCSRS of 7 400 mg/kg}, all other observations were below 3 mg/kg. 

Ten non-PAH SVOC compounds were detected in South Branch Creek low marsh soil samples. The 
detection frequency for these ranged from 5 to 80 percent (Table 6-15). Two SVOCs (bis(2-ethylhexyl 
phthalate and carbazole) were detected in the Arthur Kill, with a detection frequency of 25 and 75 
percent. NRDCSRS have been established for 29 of the analyzed non-PAH SVOC compounds, but none of 
the low marsh soil samples exceeded respective values. All detected SVOCs had concentrations in the 
same order of magnitude. 

Hexachlorobenzene was detected at low concentrations in only two of the tested samples. The 
concentrations of 0.047 and 0.175 mg/kgand did not exceed the NJ NRDCSRS of 1 mg/kg. The NJ 
lowest sediment screening value (used as ER-L by the NJDEP) of 0.020 was exceeded in both samples, 
but the higher NJ screening value of 24 mg/kg (used as the ER-M) was not. 
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• 6.3 Soil Vapor 
Soil vapor samples were collected from shallow soil vapor probes as shown on Figure 3-2. Samples from 
ten {10 probes) were tested for VOCs. Samples from four {4) probes were tested for mercury vapors. 
The statistical summary of the data are summarized on Table 6-20. 

The delineation of site-related constituents for soil vapor is adequate to perform the analysis and 
selection of remedial alternatives as part of the Feasibility Study {FS). Additional delineation of soil 
vapor may be performed, as necessary, as part of a Pre-Design Investigation {PDI). 

6.3.1 Mercury 

Mercury vapors were detected in each of the four {4) samples that were tested. The concentrations 
ranged from 0.2 to 2.5 1Jglm3. There are no NJDEP Soil Gas Screening Levels for elemental mercury 
{NJDEP, March 2013). However, none of these values exceed the Draft Vapor Intrusion Guidance value 
of 3 1Jglm3 {USEPA, November 2002) that correspond to a hazard of 1. There are no detections of 
mercury in the samples above this screening level. 

6.3.2 Volatile Organic Compounds 

The VOCs detected in the soil vapor are similar to those that were detected in the soil. The VOCs in soil 
vapor include chlorobenzene, BTEX compounds, hexachlorobutadiene, chloroform and TCE. A 
comparison to New Jersey Soil Gas Screening Levels-Non-Residential {NJSGSLNR, NJDEP, March 2013) 
reveals a total of 11 exceedances (Table 6-21) of five separate constituents (Hexachlorobutadiene, TCE, 
PCE, Carbon Tetrachloride, and Chloroform). The exceedances were from various soil vapor probes 
located along the railroad tracks and the western portion of the site, as well as the central portion west 
of Building Nos. 230 and 240. 

• 6.4 Groundwater 

•' 

. 

Two (2) rounds of groundwater quality samples were collected from monitoring wells at the site. These 
included one {1) round each of the complete group of wells that were available during each phase of the 
investigation. The Phase I round included the collection of samples from a total of 15 overburden wells 
in December 2001. The Phase II groundwater data comprised the sampling from 19 overburden and 
10 bedrock monitoring wells between January and March 2007. 

The horizontal and vertical delineation of site-related constituents for groundwater is adequate to 
perform the analysis and selection of remedial alternatives as part of the Feasibility Study {FS). 
Additional delineation of groundwater may be performed, as necessary, as part of a Pre-Design 
Investigation {PDI). 

6.4.1 Groundwater Quality Criteria 

As discussed in section 2.8.2, the New Jersey Class IIA groundwater quality standards {GWQS) 
[N.J.A.C. 7:9C] are used as benchmarks for the characterization of overburden groundwater. 
Comparisons of site-specific overburden groundwater quality data to the Class IIA GWQS are provided in 
Tables 6-23a and 6-24a and in the following text sections. 

While the bedrock groundwater has been granted 111-B reclassification based upon concentrations of 
chloride and total dissolved solids {Table 6-22), no specific procedure that is acceptable to NJDEP 
currently exists to develop alternate groundwater quality criteria for Class 111-B aquifers. In order to be 
protective of surface water in the Arthur Kill, to which the bedrock groundwater discharges, the 
New Jersey Surface Water Quality Standards (SWQS) [N.J.A.C. 7:98] for saline environments are used as 
benchmarks for the characterization of bedrock groundwater. Comparisons of site-specific bedrock 
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groundwater quality data to the SWQS are provided in Tables 6-23b and 6-24b and in the text sections 
that follow including separate comparisons to the Acute and Chronic Aquatic criteria and the Human 
Health criteria. 

6.4.2 Mercury, Other Metals, and Arsenic 

Despite the best efforts to minimize suspended solids in groundwater samples using the low-stress (low
flow) sampling technique, it was not possible to completely eliminate solids, particularly in the 
overburden wells. Given that metals tend to sorb to soil particles, suspended solids in the groundwater 
sample that originate from the soil in which the wells are screened may cause the over-estimation of 
metals concentrations in a unfiltered (total metals) sample because of the fact that soil particles are not 
mobile in groundwater. An exception, however, is that mobile colloidal-size particles containing metals 
may be present which generally are mobile in groundwater. For the purpose of this investigation, 
samples for metals analysis were collected in duplicate: one was field filtered through an in-line 0.45 J.Jm 
filter, and the other was submitted unfiltered. Notwithstanding the issue of colloids and the official 
agency position regarding this matter, the filtered (dissolved metals) samples are considered to best 
represent the mobile concentrations of metals in groundwater. 

6.4.2.1 Total Mercury 

Total mercury in overburden groundwater samples was detected in 40 percent of the filtered (dissolved) 
samples and 65 percent of the unfiltered samples (Table 6-23a). However, mercury concentrations in 
overburden groundwater samples exceeded the Class IIA groundwater quality standard of 2 J.!g/L in ten 
percent of the filtered samples and 30 percent of the unfiltered samples. The highest mercury readings 
were in well MW-24S located near the "Ditch Bridge Area" along the former alignment of South Branch 
Creek at 164 J.!g/L and 233 J.!g/L in filtered and unfiltered samples, respectively. The only other well in 
which a dissolved exceedance of the overburden GWQS was observed was MW-23S which is located 
west of mercury cell Building No. 230as depicted on Figure 6-18b. Of particular note, however, is the 
fact that filtered mercury (Figure 6-18a) was ND in most of the samples located between the production 
area and South Branch Creek, including each of the wells located east of the railroad tracks. 

Mercury concentrations in the bedrock water-bearing zone were substantially lower than in the 
overburden. In fact, none of the bedrock wells in the vicinity of or downgradient of the LCP production 
area contained detectable levels of mercury. The only mercury in the bedrock was observed in the four 
upgradient wells (under non-pumping conditions including MW-16D, MW-17D, MW-180, and MW-20D 
(Figures 6-18c and 6-18d). The highest concentrations were observed in MW-18D at 10.9 and 
11.1 J.!g/L in filtered and unfiltered samples. Exceedances of the Saline Human Health SWQS of 
0.051 J.!g/L were noted for each well with mercury detections. Exceedances of the ecological CCC and 
CMC values were noted for wells MW-17D, MW-18D, and MW-20D. Of note is the fact that the filtered 
and unfiltered sample pairs from bedrock wells were very similar to one another, which is not surprising 
given the greater ease of collecting low-turbidity samples by the low-stress method in the bedrock 
relative to that in the overburden wells. 

Mercury concentrations in overburden groundwater are relatively low considering the elevated levels of 
mercury that are present in the soils. Mercury in groundwater is generally restricted to areas of the site 
in which very high levels of mercury are observed in the soils. These data provide additional 
confirmation that the mercury in the LCP site soil is present in primarily insoluble forms. Detectable 
mercury in groundwater is relatively immobile and does not create groundwater plumes that extend 
laterally from the likely source areas. 
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Mercury in groundwater was largely undetected around the perimeter of the closed RCRA unit (former 
brine storage lagoon), demonstrating that that unit is not a source of mercury in groundwater. 
Exceptions include two low-level detections in unfiltered samples at levels that do not exceed the 
overburden NJGWQS of 24 1Jg/L or the NJGWQS of 2 flg/L. 

The only bedrock wells that contain detectable levels of dissolved mercury are located northwest of the 
LCP production area (MW-170, MW-180, and MW-200) and contain mercury concentrations ranging up 
to10.9 1Jg/L. Under pumping conditions, groundwater has been demonstrated to originate from the 
adjacent GAF site, sweeping through the western portion of the LCP site in which these wells are located, 
and then back to the GAF site to be captured by extraction well DEW-4A (Section 5.2.3.3). Relatively 
high dissolved mercury concentrations have been observed in nearby wells on the adjacent GAF site, 
which are the likely source of the mercury in the three LCP bedrock wells. These data demonstrate that 
the only dissolved mercury detected in bedrock at the LCP site originates from the GAF site. 

Evidence of the mercury mobility in bedrock groundwater is provided by the apparent relative mercury 
solubility differences between the LCP and GAF sites. The mercury sources in soil at the LCP site have 
been demonstrated to consist primarily of insoluble forms (Section 6.1.1), which is consistent with the 
generally low levels of dissolved mercury detected in overburden groundwater at the LCP site. 
Contrasted with this is that dissolved mercury at the GAF site has been observed at concentrations that 
are orders of magnitude higher than at the LCP site, ranging up to 2,520 1Jg/L, suggesting the presence 
of much more soluble forms of mercury at the GAF site. Furthermore, none of the LCP bedrock wells 
containing detectable mercury were located in overburden groundwater. Only bedrock wells in the 
northwest portion of the Site had detectable mercury. In summary, the soluble mercury from the GAF site 
is the likely source of mercury in the LCP bedrock wells and this mercury is being captured by the GAF 
groundwater extraction system. 

6.4.2.2 Methyl Mercury 

Methyl mercury was analyzed in six selected wells, three (3) of which were in the overburden and three 
(3) in the bedrock. Table 6-25 presents the total mercury results (filtered and unfiltered) in comparison 
to the total methyl mercury results in each respective sample. 

The methyl mercury results in the tested overburden groundwater samples ranged from 0.635 1Jg/L to 
168 1Jg/L, corresponding to 0.32 percent to 102 percent5 of the total mercury (Figure 6-19a). The 
highest methyl mercury concentration was detected in monitoring well MW-24S, in which a very high 
proportion of the total mercury was in the methyl form. This result is in contrast to methyl mercury 
results in other site groundwater, soil, and sediment samples in which methyl mercury made up a very 
minor proportion of the total mercury, generally far less than 1 percent. As stated previously, MW-24S is 
screened in the Ditch Bridge Area along the former alignment of South Branch Creek in which 
methylation could have occurred in sediments prior to filling of this area after 1972 (Section 2.6.1). 

In the tested bedrock groundwater samples, methyl mercury was analyzed in three wells, with results 
ranging from 0.0192 1Jg/L to 0.188 1Jg/L (Figure 6-19b). The proportion of methyl mercury ranged from 
0.01 percent to 0.09 percent (Table 6-28), which is similar to methyl mercury proportions in other media 
at the site. 

6.4.2.3 Arsenic 

Arsenic in overburden wells was detected in 70 percent of the unfiltered and filtered samples. 
Overburden groundwater arsenic concentrations ranged up to 588 IJg/L (MW-12S) for dissolved (filtered) 
samples and 2751Jg/L (MW-26S) for unfiltered samples. Each detection of arsenic was above the 

5 The calculated percentage of methyl mercury greater than 100 percent of total mercury reflects the variability in the analysis, 
which was well within acceptable QC criteria established by USEPA. 
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GWQS of 3 11g/L. The distribution of arsenic in overburden groundwater is depicted on Figures 6-20a 
and 6-20b. In general, total and dissolved sample concentrations were comparable, indicating that 
arsenic occurs in groundwater in a soluble form. Anomalous results are observed in well MW-12S in 
which the filtered result was substantially higher at 588 1Jg/L compared to 192 1Jg/L in the 
corresponding unfiltered sample. 

Arsenic in overburden groundwater was widely distributed across the site and appears to be spatially 
unrelated to the LCP manufacturing area. In fact some of the lower arsenic concentrations in 
overburden groundwater were observed in the area immediately surrounding the LCP production 
buildings. In addition, arsenic was undetected in the wells located downgradient of the closed RCRA unit 
further supporting that arsenic in groundwater is unrelated to LCP operations. Due to the distributed 
pattern of concentrations in the overburden groundwater, the source of arsenic is most likely from the 
anthropogenic fill. 

Arsenic in bedrock wells was detected in 30 percent of the unfiltered and filtered samples and at 
concentrations that are substantially lower than in the overburden groundwater. Bedrock groundwater 
arsenic concentrations ranged to 27.7 llg/L for dissolved samples and 25.21-lg,/L for unfiltered samples 
collected from MW-110. Exceedances ofthe Saline Human Health SWQC of 0.0611-lg,/L were noted in 
wells MW-110, MW-160, MW-230, and MW-250. The distribution of arsenic in bedrock groundwater is 
depicted on Figures 6-20c and 6-20d. 

6.4.2.4 Other Metals and lnorganics 

Cadmium in overburden groundwater was detected in just 5 percent and 15 percent, respectively of the 
filtered and unfiltered overburden groundwater samples. Each of these detections exceeded the 
overburden GWQS of 4 llg/L, in which the maximum concentrations ranged up to 10.5 and 22.9 llg/L in 
filtered and unfiltered samples, respectively. Concentrations in the filtered and unfiltered samples were 
generally comparable, with the exception of MW-7S, which showed a concentration of 22.9 1Jg/L in the 
unfiltered sample, with no cadmium detected in the filtered sample. Cadmium was not detected in 
bedrock groundwater. 

Barium in overburden groundwater was detected in just 5 percent of both the filtered and unfiltered 
overburden groundwater samples. One well, MW-21S, revealed exceedances the overburden GWQS of 
6000 llg/L, in which the maximum concentrations were 15,300 and 14,200 llg/L in filtered and 
unfiltered samples, respectively. Barium was detected in 30 percent of both the filtered and unfiltered 
bedrock groundwater samples, with a maximum detection of 288 llg/L. There are no saline SWQSs for 
Barium for comparison to bedrock groundwater quality data. 

Chromium was detected in 25 percent and 30 percent, respectively, of the filtered and unfiltered 
overburden and bedrock groundwater samples. One well, MW-18S, revealed exceedances the 
overburden GWQS of 70 llg/L, in which the concentration was 211 and 233 llg/L in filtered and 
unfiltered samples, respectively. Chromium was detected in 1 unfiltered bedrock groundwater sample, 
with at 10.3 llg/L The result did not exceed the Saline Human Health SWQC of 750 llg/L. 

Cyanide in overburden groundwater was detected in 16 percent of groundwater samples. There were 
three detections of cyanide ranging from 20 to 77 !lg/L, each exceeding the overburden GWQS of 
0.11-lg,/L The wells with cyanide detection included MW-17S, MW-12S, and MW-18S. Cyanide in two 
unfiltered bedrock groundwater samples at concentrations of 11 and 12 llg/L Each of these samples 
exceeded the USEPA Saline Ecological Criteria Continuous Concentration (CCC) and the USEPA Saltwater 
Criteria Maximum Concentration (CMC) criteria of 1.0 llg/L 

It is likely that the presence of cadmium, chromium, and cyanide in overburden groundwater are related 
to the presence of anthropogenic fill. 
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Lead was detected in 5 percent and 20 percent, respectively, of the filtered and unfiltered overburden 
groundwater samples and in 80 percent of the filtered and unfiltered bedrock groundwater samples. 
Dissolved and total concentrations were generally comparable. Two of the unfiltered overburden lead 
results exceeded the overburden GWQS of 5 j.!g/L (MW-23S and MW-18S) No exceedances of the lead 
GWQS were found in dissolved samples from the overburden. Exceedances of the CCC criterion of 
8.1j.!g/L were noted in 7 dissolved samples and 5 unfiltered samples. 

Iron was detected in 90 percent and 100 percent, respectively, of the filtered and unfiltered overburden 
and bedrock groundwater samples. Eighty-five (85) percent of the unfiltered and filtered samples in the 
overburden exceeded the GWQS of 300 !Jg/L. There are no saline SWQC for Iron. 

Manganese was detected in 95 percent of both the filtered and unfiltered overburden groundwater 
samples and in 100 percent of both the filtered and unfiltered bedrock groundwater samples. Dissolved 
and total concentrations were generally comparable. 85 percent and 90 percent, respectively, of the 
unfiltered and dissolved overburden manganese results exceeded the GWQS of 50 j.!g/L. 90 percent and 
100 percent, respectively, of the unfiltered and dissolved bedrock results exceeded the Saline Human 
Health SWQC of 0.061j.!g/L. 

Lead, iron, and manganese are major constituent in natural soils and rock; hence elevated groundwater 
levels are not unexpected. 

6.4.3 Organics 
Several volatile organic compounds (VOCs) and semi-volatile organic compounds (SVOCs) were observed 
in both overburden and bedrock groundwater at the site. Aside from known and suspected storage of 
petroleum and heating oil in the vicinity of the Linde Hydrogen Plant, organic compounds are not known 
to have been used in production at the LCP site. The highest voc;svoc detections are attributed to 
off-site sources including the adjacent NOPCO site and the former GAF site. However, many of these 
same compounds are also found in the soils at the site and wide distribution within the overburden 
groundwater may be attributed, in part, to dissolution from the anthropogenic fill. The bulk petroleum 
product terminal facilities have been located in close proximity to the LCP site for more than 50 years 
and have likely contributed to regional contamination by VOCs and other fuel-related compounds. 

Benzene, various chlorobenzene compounds, and 4-chloroanaline were observed in the overburden 
groundwater at concentrations that exceed the respective overburden GWQS. The specific exceedances 
are listed on Table 6-24a. The spatial distributions of benzene and chlorobenzene in overburden 
groundwater are depicted on Figures 6-22a and 6-23a, respectively. The exceedances of the 
overburden GWQS were observed in 13 overburden wells. 

Substantially elevated levels of benzene, chlorobenzene and 1,2-dichlorobenzene that exceed the 
overburden GWQS were observed in wells MW-6S, MW-21S, and other overburden wells to the northwest 
of those wells. These exceedances likely result from residual subsurface materials from the former 
NOPCO site which was located immediately adjacent to wells MW-6S and MW-21S. Given these 
observations and the fact that chlorobenzene is not related to chlor-alkali facilities, their presence in 
these overburden wells is likely due to the former NOPCO site. VOCs in well MW-6S present a potential 
risk to surface water quality given its proximity to South Branch Creek. 

Well MW-24S, located in the former "Ditch Bridge" area was impacted by exceedances of the overburden 
GWQS for benzene, chlorobenzene, 1,2-dichlorobenzene, 1,4-dichlorobenzene, 1,2,4-trichlorobenzene, 
pentachlorophenol, hexachlorobenzene, methylene chloride, and tetrachloroethene. The presence of 
these compounds likely results from historic wastewater transport across the LCP site from the adjacent 
GAFsite. 
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Several VOCs/SVOCs including benzene, toluene, and 1,2,4-trichlorobenzene exceeding the Saline 
Human Health SWQC, were observed in the three bedrock wells located in the northwestern portion of 
the site, upgradient of the manufacturing area, including wells MW-17D, MW-18D, and MW-20D, 
exceeding the Saline . Much lower levels of these compounds were also detected in several other wells 
around the site. The specific bedrock exceedances are listed on Table 6-24b. The aerial distributions of 
benzene and chlorobenzene in bedrock groundwater are depicted on Figures 6-22b and 6-23b, 
respectively. 

Benzene and chlorobenzenes were not used in production at the LCP site but are documented to be 
present in groundwater at the adjacent GAF site. The northwestern bedrock wells in which benzene and 
chlorobenzenes were detected are within the zone in which the GAF groundwater extraction system has 
been shown to induce bedrock groundwater flow from the neighboring GAF site. Accordingly, benzene 
and chlorobenzenes in bedrock is present as a result of the GAF site in the same manner as is mercury. 
The benzene and chlorobenzene in the northwestern bedrock wells is captured and subsequently 
treated by the GAF remediation system. 

One sample groundwater samples from each zone was analyzed for PCDD/PCDF (Table 6-26, Figures 6-
21a and 6-21b). Very low levels of both PCDDs and PCDFs were detected in each sample with TEQs of 
0.181 ngjL (0.0001811JgjL) and 0.00882 ngjL (0.00000822 !Jg/L in the overburden and bedrock, 
respectively. Given the extremely low solubilities of PCDDs and PCDFs in water, these detections are 
likely associated with solids in the sample rather than representing dissolved phase constituents. The 
turbidity of the overburden sample was 16.2 NTU while the bedrock sample was 271 NTU. The 
overburden TEQ is dominated by the PCDFs in a similar pattern as the fill soils in this unfiltered that 
further supports site soil impacts on this groundwater sample. The exceedingly low TEQ was in the 
bedrock groundwater sample may be due to a very small level of cross~ontamination that may have 
occurred either during well installation or during sampling that is observable due to low detection limits 
for PCDD/PCDF analysis. 

No free phase liquids were observed in the groundwater column in either overburden or bedrock 
monitoring wells. 

6.5 Surface Water 
Surface water samples were collected from five locations in South Branch Creek and two locations in the 
Arthur Kill (see Figures 3-1 and 3-2). As discussed in Section 3.3.4, these stations correspond to the 
transects along which the sediment samples were collected. Additional surface water samples were 
collected from the Off-Site Ditches from two locations in each ditch. 

The complete analytical results of detected constituents in surface water are presented in Appendix J. A 
total of 13 TCL and 13 TAL chemical constituents were detected in the unfiltered surface water samples 
collected from South Branch Creek. In unfiltered surface water samples from the Arthur Kill, 1 TCL and 
9 TAL chemical constituents were detected. There were 11 TCL and 15 TCL chemical constituents found 
in surface water samples from the Northern Off-Site ditch, while 8 TCL and 12 TAL constituents were 
detected in the Southern Off-Site Ditch. Table 6-27 presents a summary of descriptive statistics for 
surface water chemicals collected in South Branch Creek and the Arthur Kill, and the Off-Site Ditches. 

Both chronic and acute toxicity criteria are available for surface water for various constituents including 
mercury. The chronic value is referred to as Criteria Continuous Concentration (CCC), which is an 
estimate of the highest contaminant concentration to which an aquatic community can be exposed 
indefinitely without resulting in an unacceptable effect. The acute value, Criterion Maximum 
Concentration (CMC), is an estimate of the highest contaminant concentration to which an aquatic 
community can be exposed briefly without resulting in an unacceptable effect. Applicable water quality 
criteria have not been developed for any of the detected chemicals on an unfiltered basis. USEPA 
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National Recommended Water Quality Criteria (NRWQC) for saltwater exist for dissolved arsenic, 
cadmium, copper, lead, mercury, selenium and zinc; however, filtered inorganics were not analyzed 
during the Phase I and II investigation with the exception of the tidal evaluation for mercury, described 
below and the Off-Site Ditch investigation. In addition, due to the tidal influences and the inherently 
mobile nature of surface water, the surface water data provide limited information on nature and extent 
of contamination in the water bodies compared with sediment. 

The horizontal and vertical delineation of site-related constituents for surface water is adequate to 
perform the analysis and selection of remedial alternatives as part of the Feasibility Study (FS). 
Additional delineation of surface water may be performed, as necessary, as part of a Pre-Design 
Investigation (PDI). 

6.5.1 Mercury 

The unfiltered surface water data indicate higher overall inorganic concentrations in South Branch Creek 
and the Northern Off-Site than in the Arthur Kill. This observation is likely related to the greater presence 
of suspended particulates in stations closer to the site. 

The maximum mercury concentration observed in South Branch Creek in Phase II was at Transect A 
(5.8 1Jg/L). In Phase II, surface water mercury concentrations declined approaching the Arthur Kill, with 
the lowest concentrations observed at Transects F and G, and concentrations in South Branch Creek 
approximately 10-fold higher than in the Arthur Kill (Appendix J). However, in Phase I, the maximum 
observed overall mercury concentration (18.11Jg/L) was at SW-5, in the general vicinity of Transect D. 
The concentration of unfiltered metals found in surface water is dependent on when in the tidal cycle the 
sample is collected (as discussed further below). Therefore, it is not possible to directly compare Phase I 
and Phase II surface water data. 

To address the influence of tidal conditions, an additional separate sampling effort was performed to 
determine whether mercury from South Branch Creek is being transported to the Arthur Kill in either the 
dissolved or particle-bound phase. Particle-bound mercury, dissolved mercury, and suspended solids 
were sampled during two-hour intervals throughout an entire tidal cycle in February 2007. The samples 
were collected from the petroleum terminal bridge spanning South Branch Creek between Transects C 
and D. The data are summarized on Figure 6-24. Based on filtered surface water results, dissolved 
mercury was undetected in each of the samples. Therefore, mercury detected in surface water is 
associated with the suspended solid phase. Mercury was observed in each of the unfiltered surface 
water samples collected from South Branch Creek at concentrations ranging up to 5.81Jg/L, with a mean 
concentration of 3.2 1Jg/L. 

Mercury was detected in both unfiltered and dissolved samples in the Northern Off-Site Ditch with a 
maximum concentration of 13.11Jg/L for unfiltered samples and 0.0173 IJg/L for dissolved samples. 
The difference in mercury concentrations between total and dissolved samples indicated the mercury 
found in the Northern Off-Site Ditch is primarily associated with suspended particles. 

Mercury was also detected in both the unfiltered and dissolved samples in the Southern Off-Site Ditch, 
however at much lower concentrations. A maximum concentration of 0.022 1Jg/L for unfiltered samples 
and 0.0011-Jg/L for dissolved samples was found in samples from the Southern Off-Site Ditch. 

The CCC and CMC values for dissolved mercury are 0.94 and 1.81Jg/L, respectively. The highest 
unfiltered mercury concentrations in South Branch Creek were measured during ebb tide and the flood 
when water velocity is highest, which creates the maximum potential for mercury-containing solids to be 
suspended. The lowest mercury concentrations were measured during periods of high and low slack 
tide, when water velocity is low. Figure 6-24 shows that the values for total suspended solids and 
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turbidity follow the same tidal pattern. The pattern of mercury presence in surface water is clearly 
dependent on the tidal condition. The CCC and CMC values for mercury were not exceeded in dissolved 
samples from either the Northern or Southern Off-Site Ditches. 

6.5.1.1 Methyl Mercury 

Methyl mercury was also detected in each of the five unfiltered surface water samples collected at South 
Branch Creek in the Phase II Rl, with a maximum concentration of 19.5 ng/L (0.0195 ~g/L). In the two 
unfiltered surface water samples collected from the Arthur Kill, the maximum concentration of methyl 
mercury was 0.738 ng/L (Table 6-28). No Saltwater CCC and CMC values have been established for 
methyl mercury. The percentage methyl mercury of the total mercury concentration was low in all of 
those samples, with a maximum of 0.34 percent in South Branch Creek, and 0.31 percent in the Arthur 
Kill surface water samples. 

Methyl mercury was also detected in the surface water collected during the regional study within Old 
Place Creek, where the maximum concentration was 0.091 ng/L (0.000911-Jg/L; Appendix M Table N-2). 
This concentration is more than two order of magnitude below the highest level observed in the surface 
water in South Branch Creek, which would be expected based on the lower overall surface water mercury 
concentrations. However, the percentage methyl mercury of the total mercury concentration was 
0.07 percent in the samples from the regional study, also lower than in either South Branch Creek or the 
Arthur Kill. These results indicate a lower rate of methylation. 

As discussed further in Section 7.1.6, various factors affect the observed methylmercury presence in 
each medium. However, the net methylation rate (which accounts for both formation and removal 
mechanisms) in Old Place Creek surface water is, empirically, several times higher than that in South 
Branch Creek. In South Branch Creek and the Arthur Kill, methyl mercury represented between 0.05 and 
0.16 percent of total mercury; in Old Place Creek, the percentage of mercury in the methylated form 
ranged from 0.35 to 0.51 percent. A similar pattern is observed in sediment, with South Branch 
Creek/Arthur Kill samples typically exhibiting less than 0.05 percent methylmercury, while Old Place 
Creek samples (except W 1 and W 2) contained 0.1 to 0.39 percent methylmercury. These data do not 
necessarily reflect the initial rate of methylation, but do suggest that overall the South Branch Creek 
system is producing a lower net rate of mercury methylation. 

6.5.2 Other Metals and Arsenic 

Of the 22 elements analyzed other than mercury, 12 metals and arsenic were detected in the surface 
water samples of South Branch Creek, eight in the Arthur Kill, 15 in the Northern Off-Site Ditch and 11 in 
the Southern Off-Site Ditch (Table 6-27, Appendix J). The frequency of detection for the South Branch 
Creek samples ranged from 20 to 100 percent. In the Arthur Kill samples, the detection frequency 
ranged from 50 to 100 percent. In Phase I, arsenic was observed between 591Jg/L and 1141Jg/L in the 
near-facility portions of South Branch Creek (SW-1 through -3), declining to the 40 IJg/L range further 
toward the Arthur Kill (SW-4 and -5) and to ND by the Arthur Kill (SW-6). Several metals (barium, lead, 
cadmium, iron, and zinc) showed the highest concentrations in the mid-South Branch Creek areas (SW-3 
through SW-5) and lower concentrations closer to the former facility and in the Arthur Kill. In Phase II, 
however, the highest arsenic and metal concentrations were typically in the Transect A and B stations. 
As indicated above, the tidal influence prevents direct comparison of the results from the two sampling 
events, and concentrations are related to the presence of suspended material. 

Various inorganic constituents were found in unfiltered samples exceeding the Saltwater CCCs and 
CMCs in the Off-Site Ditches, including arsenic, cadmium, copper, lead, nickel, and zinc, however only 
arsenic was found to exceed the criteria in dissolved samples. Dissolved arsenic was detected in the 
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Northern Off-Site Ditch at concentrations up to 152 !Jg/L, while the highest concentration found in the 
Southern Off-Site Ditch was 42 !Jg/l. Additionally manganese was found to exceed saltwater Human 
Health criteria in dissolved samples in both ditches, with a maximum concentration of 624 !Jg/L in the 
Northern Off-Site Ditch and 598 !Jg/L in the Southern Off-Site Ditch. 

6.5.3 Organics 

Traces of several PAHs (fluoranthene, fluorene, naphthalene, and phenanthrene, all less than 1 !Jg/L) 
were reported in the Phase II surface water samples at Transect A; a fraction of a !Jg/L of naphthalene 
was also reported in the Arthur Kill sample at Transect G. PAHs may be present as part of the 
suspended solids due to erosion of fill material. 

Pesticide and PCB compounds, PCNs, and hexachlorobenzene were not detected in surface water. 

Benzene and chlorinated benzenes (1,2- and 1,4-dichorobenzene and 1,2,4-trichlorobenzene) were 
detected in several surface water samples collected in South Branch Creek in both Phase I and II. No 
aquatic life-basis CCC or CMC values are available for these compounds. However, based on a literature 
review, aquatic life protection benchmarks were developed for benzene, chlorobenzene, 1,2- and 
1,4-dichlorobenzene (Table 6-27). While occurrence was scattered, most ofthe higher reported 
concentrations were clustered in the Transects A, C, and D areas. These constituents were detected in 
groundwater and soil throughout the site. They were also present at substantially elevated 
concentrations in MW-6, a shallow well about 50 feet from South Branch Creek from which groundwater 
would be expected to discharge to the creek somewhere between Transects Band C. The chlorinated 
benzenes in surface water may be due at least in part to shallow groundwater infiltration. However, their 
widespread occurrence in surface water and sediments (see below) suggests a migration mechanism 
similar to that of other adsorbed site contaminants including historic wastewater and storm water 
discharge from the LCP and GAF sites .. 

Scattered detections of other VOCs (tert-butyl methyl ether and Freons) were reported in South Branch 
Creek surface water samples. The frequency of detection ranged from 20 to 40 percent. These 
constituents were not present in shallow groundwater near the stream and do not appear to be related 
to the site. VOCs were not detected in the surface water samples collected from the Arthur Kill. 

6.6 Sediment 
Phase II sediment samples were collected along five (5) transects located in South Branch Creek and 
two transects in the Arthur Kill near the mouth of South Branch Creek. Nine additional 0-0.5-foot 
samples were collected in the Phase I Rl. The samples were collected following methods described in 
Section 3.3.5. 

Phase II sediment samples were sampled to "human refusal", which occurred at depths ranging from . 
0.5 to 2.5 feet. Sample refusal, the depth at which the manually operated sampler could no longer 
penetrate, is assumed to correspond to the bottom of the sediment which is believed to be considerably 
softer than the underlying soils. 

As described in Section 3, an extensive list of chemical constituents was analyzed in sediment as 
described in Section 3.7. The complete analytical results of detected constituents in sediment are 
presented in Appendix J. Of these, 23 TAL and 63 TCL analytes were detected in South Branch Creek 
(Transects A through E), and 20 TAL and 45 TCL analytes were detected in the Arthur Kill (Transects F 
and G). Table 6-29 presents a summary of descriptive statistics for the sediment samples for South 
Branch Creek and the Arthur Kill. Figures 6-25a through 6-27d show the spatial distribution of mercury, 
arsenic, and the total PCBs, Aroclor 1254 and Aroclor 1260, in the sediments from South Branch Creek 
and the Arthur Kill. 
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A regional study was performed in Old Place Creek in Staten Island, New York, a tributary of the Arthur 
Kill following the same methods and procedures as used during the LCP Phase II Rl in which 86 analytes 
were detected. A summary of descriptive statistics for sediment samples collected during the regional 
study can be found in Appendix M, Table N-4. 

There are no promulgated regulatory standards for sediment quality. However, the ER-Land ER-M 
screening values (Long, eta/., 1995) are used to provide a context for assessing the sediment data. 
These screening levels were selected from among several sets of frequently cited benchmarks because 
they are preferred by the NJDEP (NJDEP, 1998). The ER-Ls and ER-Ms represent the 10th and 50th 
percentile concentrations, respectively, associated with observed biological effects from systems with 
multiple contaminants. Correlation between effects and concentrations for many constituents, including 
mercury, was described by the Long, eta/. (1995) as "weak." The ER-Ls are used as a threshold below 
which biological effects are not expected. The ER-Ms are indicators of when effects might be expected. 
The ER-Ms do not indicate biological hazard, only that additional risk evaluation may be warranted. 
Tables 6-30a and 6-30b list the ER-Land ER-M values for various constituents, along with exceedances 
of these screening values for South Branch Creek. 

The ER-L value was exceeded for 23 constituents in at least one sample from South Branch Creek, and 
for 22 in the Arthur Kill. Twenty-two chemicals exceeded respective ER-Ms in South Branch Creek, 17 in 
the Arthur Kill. This pattern suggests a comparable level of criterion exceedance in both sampled areas. 

In the descriptive text that follows, the South Branch Creek samples refer to those collected along 
Transects A through E, and the Arthur Kill samples refer to Transect F and G which are near the mouth of 
South Branch Creek. The transect locations are depicted on Figures 3-1 and 3-2, as well as 
contaminant-specific figures discussed below. 

The horizontal and vertical delineation of site-related constituents for sediment is adequate to perform 
the analysis and selection of remedial alternatives as part of the Feasibility Study (FS). Additional 
delineation of sediment may be performed, as necessary, as part of a Pre-Design Investigation (PDI). 

6.6.1 Mercury 

Total Mercury 

Total mercury was detected in 98 percent of the sediment samples in South Branch Creek, and in 
100 percent of the sediment samples in the Arthur Kill (Table 6-29, Figure 6-25a, through 6-25d), and 
100 percent of the sediment samples from both Off-Site Ditches (Figure 6-25e). The ER-Land ER-M 
concentrations for mercury are 0.15 and 0.71 mg/kg, respectively. Mercury concentrations exceeded 
both the ER-Land ER-M threshold in 48 of the 49 South Branch Creek sediment samples and also in all 
six of the sediment samples from the Arthur Kill. Although mercury was found in both areas, 
concentrations of mercury were higher in South Branch Creek than in the Arthur Kill. Mercury 
concentrations exceeded the ER-L threshold in each of the Off-Site Ditch samples. The ER-M threshold 
was exceeded in each of the samples from the Northern Off-Site Ditch, and 67% of the Southern Off-Site 
Ditch. The overall concentrations of mercury in the Northern Off-Site Ditch were elevated, averaging 
90.2 mg/kg, although they were generally lower than those found in South Branch Creek. 
Concentrations of mercury in the Southern Off-Site Ditch were significantly lower, averaging 1.29 mg/kg. 

As indicated on Figures 6-25a, there is a pattern of generally declining mercury concentrations in 
surficial sediment along South Branch toward the Arthur Kill. Maximum mercury concentrations (in the 
300-400 mg/kg range) were reported in stations SED-A-1, SED-A-2, and SED-2, each of which was 
located at the headwaters of South Branch Creek. In the Transect B/SED-3 area, approximately 
350 feet closer to the Arthur Kill, concentrations are substantially lower (all below 200 mg/kg). Slight 
increases are observed in the SED-C area, which is likely related to the depositional nature of this "back
bay" area and possibly to the presence of additional drainage inputs from the large concrete outfall that 
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is a historic remnant of the City of Linden trunk sewer line. Further toward the Arthur Kill, concentrations 
continue to decline, with concentrations between 24.5 and 128 mg/kg observed in the first Arthur Kill 
transect (Transect F). At Transect G, furthest out in the Arthur Kill, mercury ranged from 0.86 to 
12.5 mg/kg. These concentrations are similar to those observed throughout the Arthur Kill in both 
published agency databases and in samples collected in Old Place Creek (Appendix M). Extensive 
regional information published by various agencies (Figure 2-28) indicates that mercury in the Arthur Kill 
is generally in the single digit mg/kg range. Samples collected form Old Place Creek to supplement the 
regional information revealed an average mercury concentration of around 7 mg/kg (Table N-4). Thus 
the concentrations of mercury in Transect G, which average 5.5 mg/kg, indicates that mercury 
attenuates to background in the area of the Arthur Kill just beyond the mouth of South Branch Creek. 

Similar attenuation is observed for the deeper sediments (Figures 6-25b through 6-25d):, there is more 
of a distinct increase in mercury accumulation in the Transect C and D areas relative to more near-facility 
locations than is observed in the 0-0.5-depth interval, but the concentrations in sample SED-6 at 
Transect F (8.7 mg/kg at 0.5-1.0 feet and 4.8 mg/kg at 1.0-1.5 feet) are well within the range of 
background. 

The pattern of mercury concentrations in surficial sediment in the Northern Off-Site Ditch do not show a 
decreasing gradient from upstream to downstream, however that is to be expected due to the parallel 
run of the ditch adjacent to former operations areas of the LCP Site. The concentrations of mercury in 
the Southern Off-Site Ditch are lower than those found in the Arthur Kill during the Phase II Rl. The 
mercury results of the two off-site ditches indicates the Northern Off-Site Ditch has been impacted by 
runoff with contaminated sediment from the LCP Site, while the Southern Off-Site Ditch has not. 

Table 6-31 and Figure 6-28 present the mercury sediment results in South Branch Creek by depth for 
each station (along with selected other elements). For clarity of display, the graphical patterns are 
presented separately for each transect. The pattern of mercury presence by depth is highly variable. In 
certain locations (such as SED-5 and SED-6) there is a marked gradient with depth such that mercury 
declines to background levels by the 1.0 to 1.5-foot depth interval. At other stations, there is no 
apparent decrease with depth, and the location where the deepest sediment was available for collection 
(SED-D-2) showed essentially no change in concentration down to 2.5 feet. Several stations (notably 
SED-3) exhibited a maximum observed concentration in the second shallowest depth interval 
(0.5-1.0 feet). Overall, there appears to be no correlation between the location along the channel and 
the vertical mercury gradients. This heterogeneity probably reflects the tidal flushing and related 
processes of deposition and re-suspension that vary by location and have resulted in variable degrees of 
sediment mixing over time. 

Sequential Extraction 

Seven samples from three transects were submitted for analysis by a selective sequential extraction 
method after Bloom, eta/., (2003). This five-step sequence of extractions groups mercury compounds 
into "biogeochemically" distinct categories. These data are presented in Table 6-32. 

The majority of the mercury present was associated with fraction F4. F4 comprised between 65 and 
88 percent of total mercury, and the proportion was not related to the total mercury detected or the 
location within the areas evaluated (Transects A through C). The next most common forms of mercury 
present extracted with the F5 fraction, indicating highly insoluble mercury sulfide. Higher total mercury 
concentrations appear to be associated with a higher proportion of F5 and a lower proportion of acid 
soluble (F2) but the correlations are weak and there are an insufficient number of data points to draw 
any firmer conclusions. There is essentially no soluble mercury in sediments. These results were very 
similar to the on-site surficial soils in which elemental mercury and mercury sulfides were predominant. 
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The developers of the sequential extraction procedure indicate in their paper (Bloom, eta/., 2003) that 
the presence of methyl mercury cannot always be definitively linked with one of the sequential extraction 
fractions, as mercury methylation is variable based on specific conditions (See Section 7 for additional 
discussion of factors affecting methylation). However, case studies indicate that the methyl fraction may 
be associated with F3 (organo-chelated forms). The percentage of mercury present in the F3 fraction is 
South Branch Creek sediments ranged from 0.16 to 4.8 percent of total mercury. Methyl mercury 
analyses were not performed on these specific samples; however, based on the extremely low presence 
of methyl mercury as a percentage of total mercury (Table 6-33), it is certainly feasible that the very low 
concentrations of methyl mercury could be a portion of the F3 fraction. 

There are limited data on methyl mercury in the Arthur Kill basin overall. The agency databases report 
only total mercury results. In the regional study sediment samples collected in Old Place Creek, methyl 
mercury was detected in all10 samples (Appendix M, Table N-4). The highest percentage of methyl 
mercury was 0.39 percent, slightly higher than observed in South Branch Creek or the Arthur Kill. 

Methyl Mercury 

Methyl mercury was detected in 29 of the 32 sediment samples collected from South Branch Creek and 
in all six of the sediment samples from the Arthur Kill (Table 6-33). The percentage methyl mercury of 
the total mercury concentration was low (fractions of a percent) in all of the samples. In general, 
samples with higher total mercury concentration exhibited lower percentage methyl mercury. 
Sample SED-C-2-0.5-1.0 from South Branch Creek sediment showed the highest maximum total mercury 
concentration (901 mglkg) and the lowest percentage methyl mercury (0.0015 percent). Arthur Kill 
results for maximum total mercury (30 mglkg) and percentage methyl mercury were lower than the 
results from South Branch Creek. 

6.6.2 Other Metals and Arsenic 

Besides mercury, 22 metals and the metalloid arsenic were detected in sediment (Table 6-29). Of these, 
ER-Land ER-M values have been established for arsenic, cadmium, chromium, copper, lead, nickel, 
silver, and zinc. ER-Land ER-M exceedance frequency (Tables 6-30a and 6-30b, respectively) for these 
elements in South Branch Creek sediment samples was 35 to 98 percent, and 2 to 98 percent, 
respectively. In the Arthur Kill, ER-L values were exceeded in 17 to 100 percent of the samples and 
ER-M values were exceeded for three of those eight elements with an exceedances frequency of 
17 percent. In the Northern Off-Site Ditch, ER-L values were exceeded in 50 to 100 percent of the 
samples and ER-M values were exceeded for four of those eight elements(arsenic, lead, nickel, and zinc) 
with an exceedances frequency of 17 to 100 percent. In the Southern Off-Site Ditch, ER-L values were 
exceeded in 33 to 50 percent of the samples and ER-M values were not exceeded. 

Nine metals had the highest concentrations in South Branch Creek and the lowest concentrations in the 
Arthur Kill. Arsenic concentrations were ten-fold higher overall in South Branch Creek than in the Arthur 
Kill, with a clear gradient from the Site (as discussed further below). Zinc and lead concentrations in 
South Branch Creek were approximately five times higher than in the Arthur Kill. Other metals had 
comparable concentrations in both sampled areas. Barium and cadmium had the highest 
concentrations in South Branch Creek, approximately ten-fold higher than in the Arthur Kill sediments. 

Arsenic concentrations in the Northern Off-Site ditch were approximately 6 times higher than in the 
Arthur Kill. While the highest concentration of lead in the Northern Off-Site Ditch (242 mglkg) was 
higher than the highest found in the Arthur Kill (161 mglkg}, the average concentrations of lead were 
comparable. Concentrations of other metals in the Southern Off-Site Ditch were comparable or lower 
than the Arthur Kill. 
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Arsenic 

The distribution of arsenic in sediments at various depths appears on Figures 6-26a through 6-26d, and 
the depth distribution appears in Table 6-31. Figure 6-28 shows the variation by station and depth. 
There is an area of marked arsenic elevation in the headwater section of South Branch Creek, with 
surficial sediments containing up to 4,250 mglkg arsenic (SED-2). Similar elevated levels of arsenic 
were similarly detected in this area in the low marsh soils (Section 6.2.2). Arsenic in other surficial 
sediment samples in the Transect A area ranged from 118 to 2,640 mglkg. 

Moving toward the Arthur Kill, arsenic concentrations decrease dramatically; by Transect F, arsenic 
ranged from 13 to 47 mglkg, and by Transect G, the concentrations were between 14 and 16 mglkg. 
These levels are comparable to the regional arsenic concentrations in agency databases, which reported 
arsenic in surficial sediments between 10 and 100 mglkg, most frequently in the range of 20 mglkg 
(Section 2.10). Arsenic concentrations in sediments collected in the regional study from Old Place Creek 
averaged 35 mglkg (Appendix M Table N-4). Therefore, the arsenic impact, as with mercury, attenuates 
to background by the mouth of South Branch Creek. 

The elevated arsenic concentration observed in SED-2 appears to be a surficial condition, since the 
0.5-1.0-foot and 1.0-1.5-foot samples at that location only contained around 100 mglkg. A decrease 
with depth was also observed in SED-6 and SED-E-2, and to a lesser extent in SED-4 and SED-5. Other 
locations showed no decrement with depth. 

The headwater area of South Branch Creek is clearly impacted by elevated arsenic. However, the 
arsenic enrichment appears to be a relatively isolated condition, as concentrations drop off rapidly with 
distance from the headwater. This apparent arsenic hot-spot does not likely result from on-site sources. 
Arsenic is not associated with chlor-alkali facilities and the sediment concentrations are considerably 
higher than arsenic levels observed in site soils within the former LCP production area. These data 
suggest that the source of arsenic in this area may have originated from another off-site source, possibly 
as a result of overland flow in the swale along the railroad tracks from the duPont and GAF sites. The 
elevated nature of the arsenic concentrations in this area relative to in upland on-site areas has already 
been described in Section 6.2.2 as part of the low marsh soils discussion. The fish tissue data collected 
at Transect A (see Section 6.7.2) further indicate that there is an unusual form of arsenic present in this 
area 

Arsenic concentrations found in the Northern Off-Site Ditch, presented in Figure 6-26e, do not appear to 
follow a clear pattern, with the highest concentration found in the middle B-transect, and comparable 
concentrations at the A and C transects. As discussed above, the concentrations are significantly 
elevated over the Arthur Kill, indicating a discharge of Arsenic into the Northern Off-Site Ditch. The 
highest concentrations of Arsenic in surficial soils on the LCP Site were found in the vicinity of the former 
Linde Hydrogen Plant, located north of the ditch, indicating runoff from this area of the Site may have 
impacted the Northern Off-Site Ditch. 

Concentrations of Arsenic in the Southern Off-Site Ditch are comparable or lower than those found in the 
Arthur Kill indicating arsenic is not a concern beyond regional conditions. 

Other Metals 

Sediment results for other key metals (cadmium, copper, lead, nickel, and zinc) appear in Appendix J and 
Figures 6-29 through 6-32. In general, as illustrated in the figure, the concentrations of multiple 
inorganic elements show a high degree of correlation. Key pattern similarities include a decline in 
concentration with depth at SED-1, SED-C-2, SED-5, and SED-E~2 a concentration elevation at SED-B-1 
with relatively consistent concentrations across the rest of Transect B; similar concentrations in all 
samples at SED-D-2 (all depths) and SED-D-3; and overall decli.ning levels at the mouth of South Branch 
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Creek and into the Arthur Kill. Mercury generally correlates with the other elements, but shows a more 
marked decline along South Branch Creek and into the Arthur Kill. The relative immobility may be due to 
binding of mercury with sulfides to form insoluble cinnabar. 

The high correlation among multiple elements suggests that the distribution is related to sediment 
characteristics {e.g., grain size) and not to specific sources. Visual descriptions of the relative grain size 
of the sediment are presented in Appendix C. 

Acid Volatile Sulfide/Simultaneously Extractable Metals (AVS/SEM) 

AVS/SEM measurements are used as a general indicator of bioavailability of divalent metals {cadmium, 
copper, nickel, lead, mercury and zinc) in sediment. The major component of AVS; iron sulfide {FeS), 
reacts with those metals to form metal sulfides. The solubility of these metal sulfides is very low, and 
they are therefore not considered bioavailable. In sediments that contained a high level of reactive 
sulfide, the partitioning of divalent metals {Cd, Cu, Ni, Pb, Hg, and Zn) into the aqueous fraction {pore 
water), which represents the contact medium for aquatic life, will be minimized. Conversely, sediments 
with SEM greater than AVS are of potential concern with regard to bioavailability from sediment. 
Specifically, where the AVS/SEM ratio is less than one, there is a potential for the presence of soluble 
{bioavailable) metals. 

Four samples from South Branch Creek had AVS/SEM ratios below one {Table 6-34): two from Transect 
D and two from Transect E. Similarly, all three samples from Transect G in the Arthur Kill had AVS/SEM 
levels below one. These results suggest the potential for bioavailability of divalent metals in these 
sediments, possibly due to the low levels of sulfides associated with coarser-grained substrate. In 
general, the AVS/SEM ratios do not appear to correlate with the total SEM concentrations. However, as 
discussed above, bulk concentrations of metals overall are elevated in the portion of ditch closest to the 
former production facility. The total bulk concentration of metals is not useful in predicting the potential 
for bioavailability since concentrations of sulfides, which control bioavailability, vary. In fact, the sample 
with the highest total SEM {SED-B-1-0-0.5 in South Branch Creek, 0.27 ~moles/g) is predicted to have 
minimal bioavailability due to high AVS, and, conversely, the samples in the Arthur Kill with low total SEM 
have low proportional AVS and therefore higher predicted bioavailability. The AVS/SEM calculation is 
based on the total of divalent metals and therefore accounts for competition among individual metals for 
binding sites. In addition, other variables such as total organic carbon may bind metals. For these 
reasons, therefore, it appears as if the total concentration of metals is of limited use in predicting 
bioavailability and ecological risk in this system. Rather, the presence of sulfides and other ligands, 
likely associated with fine-grained, depositional sediments, may be the controlling factor. 

6.6.3 Organics 

PCBs 

Sediments collected from South Branch Creek had PCBs detected in 16 samples. Those PCBs were 
identified as Aroclor 1254 and Aroclor 1260 {Table 6-35, Figure 6-27a through 6-27d) which are the 
same as those observed in the on-site soils. The ER-Land ER-M concentrations for Aroclor 1254 are 
0.023 mglkg and 0.18 mglkg, respectively. Ofthe samples with detectable PCBs, 18 percent exceeded 
the ER-Land 16 of the ER-M threshold. 

None of the Arthur Kill sediment samples had detectable PCB concentrations. In the Transect A area, 
Aroclor 1254 was present, while in the locations closer to the Arthur Kill, PCBs were identified as 
Aroclor 1260. The maximum observed concentrations was 2.73 mglkg and 1.12 mglkg in the surficial 
samples at station SED-8 and SED-2, respectively. Other PCB results in South Branch Creek were well 
below 1 mglkg, and the deeper samples contained less than the shallower {0-5-foot) samples. Overall, 
the Transect A area contains slightly higher PCBs than the remainder of South Branch Creek. This 
pattern, and the presence of AR 1254 {found upland}, suggests that there could be a contribution from 
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Site sources, although, as discussed in Section 2.6.1, other sources have historically discharged to this 
area as well. Additionally, regional studies of the Newark Bay estuary, as discussed in Section 2.10, 
have shown PCBs to be ubiquitous at concentrations similar to those found in South Branch Creek. 
These results indicate that there is the possibility of PCB contributions to South Branch Creek in the 
furthest upland transects. 

PCBs were not in the Off-Site Ditch samples with a single minor exception. One sample from the 
Southern Off-Site Ditch contained total PCBs at 0.0985 mglkg. These results suggest that PCB 
contamination is not an issue in the Off-Site Ditches. 

PAHs 

All eighteen analyzed SVOCs that are classified as polycyclic aromatic hydrocarbons (PAHs) were 
detected in sediment samples collected from South Branch Creek. The frequency of detection for these 
18 chemicals in South Branch Creek samples ranged from 16 to 78 percent (Table 6-30a through 
6-30b). ER-L/ER-M values have been established for 12 of these PAHs. The frequency of ER-L 
exceedances ranged from 4 to 39 percent. The ER-Ms were exceeded for 10 of these constituents, in 2 
to 10 percent ofthe samples. The average total PAH concentration in South Branch Creek sediments 
was 8.3 mglkg (Table 6-36 and Figures 6-33a through 6-33d). However, there was considerable 
variability: a relatively high value (27.6 mglkg at SED-B-1-0-0.5) and the minimum (0.26 mglkg at 
SED-B-2-0.5-1.0) were observed in the same transect. 

In sediment samples collected from the Arthur Kill, 17 of the 18 PAHs were detected 
(2-chloronaphthalene was not detected). The frequency of detected chemicals ranged from 50 to 
100 percent, with between 33 and 67 percent of samples exceeding ER-Ls and 17 to 50 percent 
exceeding ER-Ms. The average total PAH concentration in the Arthur Kill sediment samples 
(50.2 mglkg)(Table 6-36) was nearly an order of magnitude higher than in South Branch Creek 
(8.3 mglkg). The maximum observed total PAH concentration was in the shallowest sample at station 
F-3 (225 mglkg), followed by 49.9 mglkg and 19.9 mglkg in SED-F1 and SED-F2, respectively. 
However, as with South Branch Creek, there was over two orders of magnitude variability within the 
Arthur Kill sample set. 

In sediment samples collected from the Northern Ditch, 16 of the 18 PAHs were detected. The 
frequency of detected chemicals ranged from 67 to 100 percent. Of those detected, acenaphthene, 
anthracene, benzo(a)anthracene, chrysene, phenanthrene, dibenzo(a,h)anthracene, fluoranthene, and 
pyrene were detected above the ER-Ls. Only one sample for anthracene was detected above the ER-Ms. 
In sediment samples collected from the Southern Off-5ite Ditch, 12 of the 18 PAHs were detected. The 
frequency of detected chemicals ranged from 17 to 100 percent. Of those detected only 
dibenzo(a,h)anthracene was detected above the ER-Ls. No samples for PAHs were detected above the 
ER-Ms. 

The average total PAH concentrations for the Northern Off-Site Ditch (3.2 mglkg) and Southern Off-Site 
Ditch (0. 75 mglkg) were lower than found in the Arthur Kill (50.2), indicating there is not an elevated 
concern for PAHs in sediment in the Off-Site Ditches compared to the Arthur Kill. 

The profile of PAH compounds (Figures 6-34a through 6-34d) is similar at most stations and depths in 
both South Branch Creek and the Arthur Kill, with a relatively even distribution of various compounds. 
Total carcinogenic PAHs (cPAHs) in sediments and cPAHs normalized to B(a)P) are shown on 
Figures 6-35a through 6-35d. This pattern is similar to what was observed in site fill (Section 6.1.6). 
The exception was the portion of South Branch Creek nearest to the Site (Transect A area), where 
chrysene and benzo(a)anthracene (B(a)A) represented a higher proportion of PAH species. The samples 
with the different profile were also ones in which higher total B(a)P equivalents were observed; 
otherwise, cPAH concentrations were generally comparable throughout South Branch Creek and the 
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Arthur Kill, or higher in the Arthur Kill. It appears as if the cPAH presence in the Transect A area is from a 
source other than site fill or regional contribution. As discussed previously, this area has historically 
received flow from various non-site industrial sources, which appear to account for other contamination 
observed (notably arsenic). 

PAHs are ubiquitous and the low-ppm concentrations observed in South Branch Creek are typical of 
industrialized waterways (ATSDR, 1995). Comparable concentrations were detected in the regional 
study samples collected in old Place Creek (which averaged around 5 mg/kg total PAHs; Table N-10). 
Furthermore, the elevated concentrations in the Arthur Kill sediments (Transect F) compared with South 
Branch Creek suggest a source unrelated to the Site. The PAHs detected in sediments (as well as low 
marsh soils) appear to be derived from regional sources, with the exception of some sediment in the 
Transect A area, which was derived in part from overland flow from neighboring properties. 

PCDDs/PCDFs 

Sediment samples were analyzed for 17 polychlorinated dibenzo-p-dioxins and -furans (PCDDsjPCDFs}, 
21 pesticides and herbicides, 51 non-PAH SVOCs and 46 volatile organic compounds (VOCs). 

The full suite of analyzed PCDD and PCDF congeners was detected in nearly every sediment sample 
collected from South Branch Creek and the Arthur Kill. These data were expressed by normalizing to the 
WHO (2005) TEFs to obtain TEQ. The TEQs have been calculated individually for PCDDs and PCDFs and 
are presented in Table 6-37 and Figures 6-36a through 6-36c. Discussion of TEFs in assessing risk also 
appears in the Human Health and Ecological Risk Assessments (Appendices P and Q). 

The spatial distribution of TEQ values is presented in Figures 6-36a though 6-36c. The lowest TEQ 
observed in South Branch Creek was at SED-A-2-1.0-1.5 (2 ng/kg), and the highest at SED-C-3-0-0.5 
(170 ng/kg) These differences may be related to variations in depositional conditions; for example, the 
Arthur Kill has been repeatedly dredged over the years. Furthermore, the PCDDs/PCDFs in each of the 
study areas are within the range of urban sediment background for Arthur Kill and are substantially lower 
than the levels in Newark Bay. These data support the conclusion that South Branch Creek is a receiving 
area for PCDD/PCDF deposition from regional sources in addition to the apparent contributions of PCDFs 
from the site. 

The proportions of PCDFs in the South Branch Creek samples are dominated by PCDFs, particularly in 
the landward samples (Figures 6-36a through 6-36b). The mid-channel South Branch Creek samples 
reveal decreasing proportions of PCDFs while the sample collected within the Arthur Kill (Transect G) are 
comprised nearly entirely of PCDDs. These data suggest that a site related contribution of PCDFs in the 
South Branch Creek sediments that becomes more progressively dominated by the PCDDs of regional 
origin in the samples approaching Arthur Kill. 

Pesticides/Herbicides 

A variety of pesticide and herbicide compounds were reported in sediments: a total of 12 compounds 
were detected in the South Branch Creek sediments, with a detection frequency ranging from 2 to 
49 percent. In the Arthur Kill, six pesticide and herbicide compounds were detected, ranging from 17 to 
83 percent detection frequency (Table 6-29). 

The highest concentration observed was dieldrin at 15 mg/kg in the 1.0-1.5 foot depth sample at station 
SED-B-2. This observation appears to be an anomaly, as other dieldrin observations were all below 
0.012 mg/kg. The principal pesticides present in sediments are DDT and its daughter products, which 
were distributed throughout South Branch Creek and the Arthur Kill. There does not appear to be any 
consistent pattern or relationship to the Site, with highest concentrations in SED-B-2 (1.0-1.5 feet) 
followed by SED-E-2 (0.5-1 feet), SED-B-2 (1.0-1.5 feet), SED-F-3 (0-0.5 feet), and SED-G-2 (0-0.5 feet). 
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The total DDT compound average concentrations were slightly higher in the Arthur Kill (1.2 mg/kg, 
Table 6-31) than in South Branch Creek (0.481 mg/kg), and the lack of an overall pattern indicates that 
the Site is not a source. 

DDT and its daughter products DDE and DDD were also detected in both the Northern and Southern 
Off-Site Ditches, however their respective concentrations were lower than those found in either South 
Branch Creek or the Arthur Kill. The maximum detections of DDTin the Northern Off-Site Ditch was 
0.244 mg/kg, and 0.0067 in the Southern off Site Ditch. 

Chlorinated Benzenes 

As in surface water, a variety of chlorinated benzene compounds (chlorobenzene, 1,2- and 
1,4-dichlorobenzene, and 1,2,4-trichlorobenzene) were reported in sediments. The maximal chlorinated 
benzene impact overall was in the Transect A area (up to 0.64 mg/kg chlorobenzene, 7.12 mg/kg 
1,2-dichlorobenzene, 15.1 mg 1,4-dichorobenzene, and 11.8 mg/kg 1,2,4trichlorobenzene), although 
the maximum individual chlorobenzene concentrations were at Transect C (1.1 and 2.3 mg/kg, both at 
deeper locations at station SED-C-2). A somewhat lower chlorobenzene concentration (0.33 mg/kg) was 
observed in the 0-0.5-foot depth interval at this location. This pattern of increasing concentration with 
depth (which was not observed with other site-related constituents) suggests impacts from historic 
wastewater discharge and/or groundwater discharge that may be responsible for what was observed in 
sediments in this immediate area. Well MW-6S, which contained 16,200 mg/L of chlorobenzene, is 
within a couple hundred feet of the Transect C area of South Branch Creek. Similarly, benzene 
concentrations were highest in sediments at Transect C. Both chlorobenzene and benzene are more 
soluble than the di- and tri-chlorinated benzenes with lower kocs and would be expected to be more 
mobile at the groundwater/surface interface, but then to have lower residence times in surface water. 
These properties could account for benzene and chlorobenzene having a more pronounced presence in 
the area of the presumed groundwater intrusion but lower persistence in sediments overall when 
introduced via run-off/suspended solids. 

Chlorinated benzenes were detected in the Northern Off-Site Ditch at concentrations generally between 
those found in South Branch Creek and the Arthur Kill, with one notable exception. 1,4-Dichlorbenzene 
was detected on average at 2.5 mg/kg, compared to the average of 0.3 mg/kg South Branch Creek. 
Chlorinated benzenes were not detected in sediments in the Southern Off-Site Ditch. 

Other Organics 

Sixteen non-PAH SVOC compounds were detected in South Branch Creek, with a detection frequency 
ranging from 2 to 57 percent (Table 6-29). Fifteen SVOCs have been detected in the Arthur Kill. The 
detection frequency for these 15 SVOCs ranged from 17 to 50 percent. Chlorobenzene was detected at 
concentrations 2 to 3 orders of magnitude higher in South Branch Creek than the Arthur Kill. 

Notwithstanding low levels of benzene and chlorobenzene, as discussed above, VOCs were not generally 
prevalent in sediments. Seventeen VOCs were detected in the South Branch Creek sediments, with a 
detection frequency between 3 and 84 percent (Table 6-29). In the Arthur Kill sediments, eight VOCs 
were detected, ranging from 17 to 67 percent. Sixteen (16) VOCs were detected in the Northern Off-Site 
Ditch, with a detection frequency between 17 and 100 percent. Three VOCs were detected in the 
Southern Off-Site Ditch, with a detection frequency between 17 and 67 percent. All detected VOCs had 
concentrations within the same order of magnitude. With the exception of chlorobenzene, acetone, and 
toluene, VOC concentrations were in the low ug/kg range and are considered trace. 

None of the organic compounds other than those discussed in Section 6.6.3.1 through 6.6.3.3 have 
ER-Land ER-M values established for them. 
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6.6.4 Sediment Toxicity 

Four sediment samples were collected for concurrent sediment toxicity and bulk chemistry analysis. The 
samples were collected from Stations A-3, C-1, and E-1 in South Branch Creek (Figure 2-1). and 
Station W-2 in the tributary to Old Place Creek during the regional study (Appendix M, Figure N-1). The 
sediment toxicity report prepared by American Aquatic Testing of Allentown, Pennsylvania, appears in 
Appendix H. 

Upon receipt and handling, the sediment toxicity testing laboratory, American Aquatic, reported that 
samples E-1 and C-1 produced mercury vapors (0.3 mg/m3 and 0.09 mg/m3, respectively) that could not 
be managed safely in the laboratory environment. Following extensive discussions with American 
Aquatic, several additional sediment toxicity testing facilities, and EPA/NJDEP, EPA authorized the 
elimination of these samples from the program on October 26, 2006. On October 27, 2006, American 
Aquatic transported these samples to the site where they were combined with the Investigational 
Derived Waste (IDW) for proper disposal. 

Sediment toxicity testing using a 10-day testing protocol proceeded on sample A-3 and a regional control 
sample (W-2), as required by the method. Percent survival (56%) for the South Branch Creek sample 
was significantly lower than the laboratory control survival (95%). The site sample is considered acutely 
toxic because of the reduced survival in the acute testing conditions. Therefore, additional chronic 
testing was not performed. 

Table 6-38 summarizes the 10-day survival rates for the marine amphipod (Leptocheirus plumulosus), 
along with sediment contaminant results, in the South Branch Creek and laboratory control samples. 
Table 6-38 excludes trace metals that were ND in both samples, common earth elements (aluminum, 
calcium, magnesium, potassium, and sodium), and PCDDs/PCDFs. The PCDD/PCDF TEQ for sample A-3 
is 27 ng/kg (within the range throughout South Branch Creek and the Arthur Kill). 

The overall pattern of organic compounds in the two samples is similar and does not suggest that 
organic contamination accounts for the difference in amphipod survival between the two stations. The 
differences in observed sediment toxicity are more likely related to differences in mercury 
concentrations. 

6.7 Biota 
Fish (mummichog) and crab (fiddler crab) samples were collected in South Branch Creek, and the Arthur 
Kill in September 2006. Fish samples were collected at the approximate midpoint of each transect, at 
high tide, and crab samples were collected from each bank of the channel at each transect, at low tide 
(Figure 3-2 and Appendix M, Figure N-1). Fish and crab samples were rinsed, but not depurated and 
analyzed on a whole body basis for the list of COPECs (see Section 3.3.6). Detected analytes in tissue 
samples are presented in Tables 6-39a and 6-39b and Appendix J. 

Specimens were inspected for obvious deformities. None were noted in the crabs. An anatomical 
abnormality was noted in only one individual fish, from sample MC-E. This specimen presented with a 
bulbous growth under the gill at the ventral side of the fish. The growth was a clear bladder, 
approximately twice the size of the fish's eye. There was some red visible inside, possibly blood. This 
particular fish measured 67 mm and weighted approximately 3.5 grams (a just above average size for 
this sample). 

During exploratory seining as part of pilot studies, some mini krill and shrimp were observed. However, 
this method was not used for the specimen collection. Crabs observed were almost entirely uca pugnax 
(Atlantic marsh fiddler), with an occasional uca minax (red-jointed fiddler crab, estimated at 1-5% of the 

I Brown ANoCaldwelt I 
6-31 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007110 



• 

• 

• 

Section 6 Remedial Investigation Report 

specimens encountered). Other species noted were blue crab (one notation, several observations, with 
larger specimens observed towards the mouth of South Branch Creek), black fingered mud crab (one 
observation of an apparent juvenile, 1 to 1 Y2 inches long), and the occasional small unidentified crab. 

No incidental observations offish other than mummichog were noted. However, the fish collection 
efforts involved the use of minnow traps designed to capture small fish and were not intended to serve 
as a fish population survey tool. 

Fish and crab whole body tissue was analyzed for 10 metals, methyl mercury, arsenic speciation 
compounds (arsenobetaine, arsenite, arsenate, monomethylarsonate, and dimethylarsinate), percent 
lipids, percent solids, and 156 PCB Congeners. Tables 6-39a and 6-39b present a summary of 
descriptive statistics for the fish and crab tissue samples, respectively; Figures 6-37a through 6-38b 
show the spatial distribution of mercury and arsenic in these samples. 

Mummichog and fiddler crab samples were collected in the tributary to Old Place Creek during the 
regional study in September 2006. A summary of descriptive statistics for fish and crab tissue samples 
collected during the regional study can be found in Appendix M, Table N-12a, N-12b Figures N-9a 
through N-10b in Appendix M show the spatial distribution of mercury and arsenic in fish and crab tissue 
in samples from the regional study 

The horizontal and vertical delineation of site-related constituents for biota is adequate to perform the 
analysis and selection of remedial alternatives as part of the Feasibility Study (FS). Additional 
delineation of biota may be performed, as necessary, as part of a Pre-Design Investigation (PDI). 

6.7.1 Mercury 
The distribution of mercury concentrations in fish (Figure 6-37a) paralleled those observed in sediment, 
with the maximum concentration (7.68 mglkg) reported in sample MC-C (Transect C), somewhat lower 
concentrations in Transect A (2.59 mglkg in MC-A), a somewhat lower concentration in Transect B, and 
diminishing concentrations approaching the Arthur Kill. The one fish sample collected from the Arthur 
Kill (MC-F) contained 0.535 mglkg mercury, comparable to the levels in fish collected from Transects D 
and E. The comparability of the patterns of mercury in fish tissue and sediment reflects the low mobility 
of this fish species and is consistent with bioaccumulation from the sediment in the immediate habitat 
area. However, since aquatic animals are consumed whole, for risk estimation purposes, whole body 
measurements are the most representative. The DERA estimates food chain exposures based on the 
whole body data. 

Typically, the majority of mercury in fish tissue would be present in the methylated form, as was the case 
in the samples where total mercury was relatively low. However, where fish tissue mercury was highest, 
the majority of mercury is not methyl mercury (Table 6-40a). Possibly the quantity of mercury in 
sediments in these areas has resulted in uptake of elemental or inorganic forms via a less typical 
mechanism. The higher levels of total mercury may result from incidental sediment in the gut. 

The distribution of mercury in crab samples differed slightly from that in fish (Table 6-40b, Figure 6-37b). 
The maximum concentration (70.2 mglkg) was detected in FC-C-1 (Transect C), but Transect B showed 
the next highest concentrations, followed by Transects A and D. The total mercury concentration · 
detected in one of the two samples from the Arthur Kill (FC-F-2; 3. 7 4 mglkg) was comparable to that 
observed in samples from Transect A. 

Tissue samples collected during the regional study (Old Place Creek) contained far lower mercury 
concentrations than those collected from South Branch Creek, with a maximum concentration of 
0.15 mglkg in fish and 0.19 mglkg in crab (Appendix M, Tables N-13a and N-13b, Figures N-9a and 
N-9b). 
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Crab sample mercury reflected a lower percentage of methyl mercury, ranging from 0.77 to 78 percent 
in South Branch Creek (Table 6-40b and Appendix M Table N-13b). The crab samples revealed a clear 
negative relationship between total mercury and percentage methyl mercury. Overall the percentage 
methyl mercury in biota tissue was higher where the total mercury concentration was lower, although 
this pattern was more consistent in crabs than in fish. 

Crabs and fish contained comparable levels of lipids, approximately 1 percent of body weight. 

6. 7.2 Arsenic 

As with sediment, arsenic concentrations in both fish and crab tissue (presented on Figures 6-38a and 
6-38b, respectively) exhibited a notable elevation in the MC-A and FC-A samples (Transect A). 
Concentrations elsewhere in South Branch Creek and in the Arthur Kill stations were relatively consistent 
(in the 3 to 6 mglkg range for fish and the 7-10 mglkg range for crabs). The regional study arsenic 
concentrations in fish tissue averaged 2.4 mglkg (Table N-12a, Appendix M), somewhat lower. However, 
the regional study total arsenic crab data (average 9.9 mglkg; Table N-12b) were comparable to those 
from South Branch Creek and Arthur Kill These data suggest that other than in the area of extremely 
elevated sediment, arsenic concentrations in crab tissue are not especially sensitive to the immediate 
sediment quality and may be homeostatically regulated. 

Speciation data for arsenic in fish tissue appear in Table 6-41. As predicted based on arsenic's known 
tendency to predominate in fish tissue in an organic form (ATSDR, 2007) a very small proportion of 
arsenic was inorganic (typically in the range of 1 percent or less), with the majority present as 
arsenobetaine (a nontoxic organic form). The exception was in the area of highly elevated arsenic 
sediment concentrations, MC-A (Transect A), which showed 2-3 percent organic arsenic. In addition, the 
arsenic species that were analyzed (trivalent inorganic, pentavalent inorganic, arsenobetaine, 
dimethylarsinate, and monomethylarsonate) accounted for the approximate total arsenic present in 
most samples. At Transect A, however, the total arsenic concentration did not reflect the sum of these 
forms, with only 20 to 38 percent of the total arsenic accounted for (Table 6-41). These results suggest 
that the fish in Transect A have accumulated an unusual form of arsenic that is not typical in the 
environment, perhaps a complex organic form. This unusual arsenic contamination appears to have no 
relationship to the former chlor-alkali operations or anthropogenic fill and provides additional evidence 
of a separate, off-site source of arsenic into the head end of South Branch Creek. 

The arsenic tissue data were carefully reviewed and the appropriate moisture corrections were applied. 
Certainly there are precision issues with comparing the sum of speciated forms with the total for the 
analyzed element. This imprecision is exacerbated by the fact that the speciation analyses and the bulk 
analyses were performed by different laboratories. Nonetheless, each of the crab tissue samples in 
South Branch Creek and the Arthur Kill with the exception of the FC-A samples showed sums of arsenic 
species that accounted for between 70 and 120 percent of the total arsenic concentration, which is 
relatively good correlation given the inter-laboratory situation and the matrix effects. The arsenic forms 
in the FC-A samples, on the other hand, only accounted for 20 to 38 percent of total arsenic. Thus a 
majority of arsenic in those samples is not inorganic or in the most common organic forms, methylated 
and betaine, which typically accounts for the majority of arsenic in fish issue (Ackley, et at., 1999). In 
summary, the arsenic therefore appears to be in some other organic form that is not commonly 
observed. 

The nature and source of the unidentified arsenic species is unknown. However, as detailed in earlier 
sections of this report (see Section 2.6.1}, the headwaters area of South Branch Creek has historically 
received drainage from the duPont and GAF sites, which are known to have used and potentially 
discharged arsenicals. It is therefore entirely plausible that the arsenic present in the fish in this area of 
markedly elevated arsenic concentrations in sediment have accumulated an arsenical that is not 
commonly found. 
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6. 7.3 Other Metals 

Table 6-39a presents the descriptive statistics for fish tissue data for the other inorganic COPECs 
(barium, chromium, copper, iron, lead, manganese, vanadium, zinc). These eight metals were also 
detected in the fish tissue sample from the Arthur Kill. In the crab samples from South Branch Creek, 
these eight metals and arsenic were also detected in all10 samples collected; as well in both crab 
tissue samples from the Arthur Kill (Table 6-39b). 

Figures 6-39 through 6-41 illustrate the distribution offish tissue inorganic results. Barium 
concentrations in fish tissue samples were highest in South Branch Creek samples, approximately 
10-fold higher than the Arthur Kill. Fish tissue concentrations for iron, lead, manganese, vanadium, 
chromium and copper were the lowest in the samples collected from South Branch Creek. All metals but 
barium were detected in the same order of magnitude in both sample areas. Figures 6-42 through 6-44 
show the distribution of inorganics in crab tissue. Barium, zinc, and lead concentrations in crab tissue 
samples were highest in South Branch Creek samples. Barium concentrations in crab tissue samples 
collected from South Branch Creek were 10-fold higher than the Arthur Kill. Crab tissue concentrations 
for iron, manganese, vanadium, and copper were the lowest in the samples collected from South Branch 
Creek. All other elements were present at comparable concentrations. 

Overall, no pattern of elevated fish tissue concentrations is observed with these other metals 
(Figures 6-40 through 6-41). In crab tissue, barium, iron, lead, and zinc are present at higher 
concentration in South Branch Creek biota samples than in the Arthur Kill. As with mercury, this 
observation may reflect retention of impacted sediment in the gut rather than accumulation in tissue. 

Further discussion ofthe biota-sediment accumulation factors appears in Section 6.8. 

6.7.4 PCBs 

Co-planar PCBs were analyzed in tissue. Of the 156 PCB congeners analyzed, 131 were detected in the 
fish tissue samples collected from South Branch Creek (Table 6-39a, Figure 6-45). The PCB conger 
detection frequency ranged from 20 to 100 percent. In the sample collected from the Arthur Kill, 99 
PCB congeners were detected. The total concentration of PCBs (sum of the average congener 
concentrations) was only slightly higher in South Branch Creek (344 ug/kg) than in the Arthur Kill 
(209 ug/kg), and comparable to the concentration of 278 ug/kg detected in samples from the regional 
study (Appendix M, Table N-12a). These concentrations are above the fish flesh criterion of 100 ug/kg 
that has been developed for the most sensitive receptors (mink), but below that estimated for less 
sensitive receptors such as rabbit (660 ug/kg; Newell, eta/., 1987). 

The comparability of the PCB data in fish tissue from various locations indicates that PCB 
bioaccumulation from the South Branch Creek area is comparable with regional conditions. 

In crab tissue, total PCBs in South Branch Creek specimens averaged 211 ug/kg, with 86 ug/kg in 
Arthur Kill samples (Table 6-39b, Figure 6-46), the same total PCB concentrations as observed in the 
regional study crab samples (Table N-12b, Appendix M). The greater elevation in South Branch Creek 
crab but not fish tissue concentrations probably reflects the tendency of undepurated crabs to retain 
sediment in their guts, thereby more closely reflecting the immediate sediment quality. 

I Brown ANO Caldwell I 
6-34 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\RIR071513(rem_inv_rpt).docx 

R2-0007113 



Section 6 Remedial Investigation Report 

• 6.8 Measures of Biological Accumulation 

6.8.1 Bioconcentration Factors (BCFs) 

• 

• 

Bioconcentration factors (BCFs) reflect the accumulation of contaminant in tissue from water. They are 
estimated as follows: 

mgj 
BcF(lwater/ . )= jkgtissue 

jkg tissue mg/ 
jlwater 

Based on the average total mercury concentration in fish and surface water from Transects A through E 
(2.6 mg/kg and 3.9x 1Q-3 mg/1, respectively; see Tables 6-39a and 6-27 for the data), the 
bioconcentration factor (BCF) from water to fish is approximately 700 (Table 6-42). Using methyl 
mercury results (0.68 mg/kg in fish and 5.5 x 10-6 J,Jg/L in fish and water, respectively}, the approximate 
BCF for methyl mercury is 1 x 105. Using the samples from Transect F to represent the Arthur Kill (no 
fish were obtained at Transect G), the total and methyl mercury BCFs are estimated at 400 and 4 x 105, 
respectively. These BCFs are comparable with those that have been reported in the literature (see 
Section 7 .2) and indicate that bioaccumulation is occurring despite the tiny proportion of total mercury 
present in surface water that is methylated. 

6.8.2 Biota-Sediment Accumulation Factors (BSAFs) 

Tissue accumulation is not typically a concern for metals. However, the USEPA previously expressed 
concern about the potential for tissue accumulation and specifically requested tissue analyses for 
10 metals. To address the resulting data, Biota-Sediment Accumulation Factors (BSAFs) were calculated 
for these metals. The BSAFs provide an estimate of the uptake of chemical constituents from sediment 
to biological tissue by taking the lipid-normalized concentration in organisms divided by the organic 
carbon-normalized concentration in sediments. The BSAFs for metals are reported as: 

BsAF(kgsedimentj . ) 
/kg tiSSUe 

And the BSAFs for total PCB Congeners are reported as: 

mgj 
jkgtissue 

~sediment 

m;{glipid 

m;{goc 
These BSAFs are based on the undepurated data, meaning that the total tissue concentrations reflect 
sediment retained in the gut. The BSAFs therefore may not provide an accurate representation of 
contaminants accumulated in tissue. However, mummichog and crab are prey species consumed whole. 
Therefore, the BSAFs estimated based on the undepurated results reflect the food chain impacts. 

The BSAFs for fish and crab tissue are presented in Tables 6-43a and 6-43b, respectively. They are 
highly variable but all well below 1, indicating that the tissue contains lower concentrations than 
sediments in the corresponding areas. Thus biomagnification into tissue is not occurring from sediment. 

The squares of the regression coefficients (R2) values are also shown in the tables. These values show 
the statistical strength of association between the sediment concentration and the tissue concentration; 
they do not indicate the magnitude of the BSAF (the slope of the relationship, or extent to which tissue 
will change in response to sediment concentrations). Specifically, the R2 value (0-1) represents the 
proportion of change in one variable that can be predicted by the other variable. Note that R2 values 
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only give a guide to the "goodness-of-fit" and do not indicate whether an association between the 
variables is large or statistically significant. R2 values below 0.69 are considered not to be strong 
enough to conclude that there is any substantial association. 

The analytes with R2 values above 0.69 for fish in South Branch Creek were total PCBs, barium, and 
lead. The analytes with the R2 values above 0.69 for crab in South Branch Creek were arsenic and total 
PCBs. These results suggest that the tissue concentrations of these analytes are associated to some 
extent with sediments, although none of the relationships are strong. 

6.8.3 Mercury 

The highest fish BSAF for mercury in South Branch Creek is 0.023 in Transect B. In the Arthur Kill, the 
fish BSAF for mercury is 0.0089 (Table 6-43a). In South Branch Creek, the R2 value is 0.68, below a 
level indicating a meaningful relationship. These BSAFs indicate minimal dependence of fish tissue 
concentrations on sediment concentrations within small geographic zones. However, the concentrations 
of mercury in fish do indicate an overall impact from mercury presence in sediments, since the levels are 
well above those that have been reported in various New York Harbor estuary samples (USEPA, 1997), 
which were typically in the 0.2 mg/kg range. The concentrations reported by the USEPA are similar to 
those observed in the regional study conducted in Old Place Creek, where concentrations in fish ranged 
up to 0.15 mg/kg, thus indicating that Old Place Creek is representative of regional conditions. 

The highest crab BSAF for mercury is 0.31 at station B-2 in South Branch Creek (Table 6-43b). In the 
Arthur Kill, the highest crab BSAF for mercury is 0.13. The highest crab BSAF for mercury in the regional 
study is 0.1 at station W-2. Crab BSAFs decrease as mercury sediment concentrations increase, 
suggesting a saturation ofthe bioaccumulation mechanism. In cases where exposures impact 
population dynamics, the appearance of decreases in accumulation with increasing concentrations can 
be indicative of lethality in the higher-exposed individuals. This phenomenon does not appear to be the 
case in South Branch Creek. The populations of both fish and crabs in South Branch Creek were 
observed to be robust and healthy. There were no observed die-offs or apparent deformities associated 
with the higher-mercury concentrations zones, nor evidence of fewer individuals. Therefore, lethality with 
increasing concentrations is not a likely explanation for decreasing BSAFs with concentration. Note the 
uptake functions for mercury (and other metals) in invertebrates have been shown to be logarithmic and 
generally follow the algorithm log(y) =a'+ b log(x), where y and x represent the tissue and sediment 
concentrations, respectively, and the BSAF is estimated as yjx (see Bechtel Jacobs, 19986). Thus 
mercury BSAFs show a declining relationship with concentration. 

No correlation between the crab BSAFs and the sediment mercury concentration was observed in South 
Branch Creek. As with fish, however, crab mercury tissue burdens in South Branch Creek, which ranged 
up to 70 mg/kg, were well above mercury invertebrate concentrations that have been reported regionally 
(0.1 to 0.3 mgtkg; USEPA, 1997}, indicating that even if individual sample concentrations cannot be 
predicted based on localized sediment levels, there is bioaccumulation overall from South Branch Creek 
sediments. 

6.8.4 Other Metals 

As mentioned above, metals other than mercury with the high R2 values for fish in South Branch Creek 
were barium (0.89) and lead (0. 78). The highest fish BSAF for metals other than mercury in South 
Branch Creek is 0.56 for barium in Transect C (Table 6-43a). The R2 value for this BSAF barium is 0.89, 

6 Bechtel Jacobs, 1998. Biota Sediment Accumulation Factors for Invertebrates: Review and Recommendations for the Oak 
Ridge Reservation. Oak Ridge National Laboratory, Oak Ridge, TN. BJC/OR-112. · 
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indicating a strong relationship between the sediment concentration and tissue concentration. As 
mentioned above, the other metals with the high R2 values for fish in South Branch Creek were barium 
(0.89) and lead (0. 78). 

However, the fish BSAFs for barium (as well as for manganese, vanadium, zinc, and copper) decrease as 
concentrations for those metals in South Branch Creek sediments increase. These observations suggest 
a saturation mechanism where the proportion of uptake decreases as the concentrations increase. As 
stated above, failure to thrive among higher-exposed individuals is an unlikely explanation for the 
negative relationship between BSAFs and sediment concentration. In addition, barium is not a 
bioaccumulative constituent. It is not identified by EPA as a Persistent Bioaccumulative and Toxic (PBT) 
chemical. A mean bioaccumulation factor (BAF) for earthworms of 0.088 has been reported 7 ; BAFs for 
small mammals range from 0.014 to 0.0198. These low BAFs indicate no propensity for barium to 
bioaccumulate. 

The highest crab BSAF for metals other than mercury in South Branch Creek is 5.6 for barium in 
Transect A (Table 6-43b). This is also the highest observed crab BSAF for metals. In the Arthur Kill, the 
highest crab BSAF is 2 for copper. The highest crab BSAF for metals in the regional study is 5.0 at 
Transect X, also for arsenic. The R2 value for arsenic is 0.96, indicating a strong relationship between the 
sediment concentration and tissue concentration and therefore a high confidence in the calculated 
BSAF. As mentioned above, the other constituent with a high R2 value for crab in South Branch Creek is 
total PCBs. In the regional study none of the analytes had R2 values for crab above 0.69, indicting no 
meaningful association between tissue and sediment. 

6.8.5 Total PCB Congeners 

PCB sediment data were analyzed as Aroclors, while tissue data were analyzed as PCB congeners. 
These data sets are not directly comparable, and therefore BSAFs were not estimated using the 
measured tissue data. The Baseline Ecological Risk Assessment (BERA: Appendix P) estimated total 
Aroclor 1254 and 1260 concentrations in tissue using literature-derived BSAFs (1.99 for crab and 2.14 
for fish). Please refer to the BERA for additional discussion and application of these BSAFs. 

6.9 Summary of Overall Nature of Contamination 

6.9.1 Soil Summary 

Contaminants derived from manufacturing activities at the LCP site have directly impacted soil quality as 
a result of site operations. Contaminated soil provides a historic and potential ongoing source of 
contamination of other media. The soil impacts are primarily observed in the shallow anthropogenic fill 
soils given the fact that the discharges likely occurred on the ground surface. The underlying natural 
soils, including the tidal marsh deposits and glacial till, are impacted to a much lesser degree than are 
the anthropogenic fill soils. 

Overall, the only soil constituents that clearly appear to have originated from historic chlor-alkali site 
operations are mercury, PCNs, and HCB and, to a limited extent, PCDFs. PCBs are also a site-related 
constituent due their potential presence in electrical equipment on the site. Other constituents that are 
present in the anthropogenic fill andjor represent regional background conditions include arsenic and 
other metals, PCDDs, PAHs, BTEX, chlorobenzene, and several other miscellaneous organics. 

7 Sample, B. E. et al, 1998. Development and Validation of Bioaccumulation Models for Earthworms. Oak Ridge National 
Laboratory, Oak Ridge TN. ES/ER/TM-220. 
8 Sample, B. E. et al, 1998. Development and Validation of Bioaccumulation Models for Small Mammals. Oak Ridge National 
Laboratory, Oak Ridge, TN. ES/ER/TM-219. 
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Site related contaminants in soil have been horizontally delineated to the north and west where the LCP 
property abuts the LPH Site, which itself has been investigated and has received an NFA designation for 
soil contaminants (Section 2.1.2). Soil contaminants are bounded to the east by South Branch Creek. 
Contamination in fill material has not been delineated in the area located south of the Linde Hydrogen 
Plant, however, given the findings of the Off-Site Ditch Investigation have shown site related 
contaminants in the Northern Off-Site Ditch. It is reasonable to conclude shallow soil contamination in 
the vicinity of the Linde Hydrogen Plant is bounded to the south by the Northern Off-Site Ditch, 
particularly given the unimpacted condition of the Southern Off-Site Ditch. Site-related contaminants 
have been vertically delineated as evidenced by data from the underlying Tidal Marsh Deposits and 
Glacial Till soils. 

Site Operations Constituents 

Mercury is the primary site-related contaminant and is present in soil as a result of the chlor-alkali 
manufacturing process at the LCP site. Elevated levels of mercury, including visible elemental mercury, 
were found in the anthropogenic fill soils throughout nearly the entire site. The highest mercury 
concentrations were observed in and around the former production area near Buildings No. 230, 231, 
and 240, including beneath the buildings. Substantial attenuation of mercury concentrations was 
observed in the underlying natural soils. No exceedances of NJ NRDCSRS were observed in the glacial 
till except beneath Building No. 240. The mercury in soil is relatively immobile given the fact that it is 
primarily present in relatively insoluble forms including mercury sulfide and elemental mercury. 

PCBs (Aroclors 1254 and 1260), PCN, and HCB are widely distributed across the site within the 
anthropogenic fill. Some occurrence of PCDFs may be related to the site. PCBs are associated with the 
electrical equipment that was formerly used on the site. PCNs, HCB, and sometimes PCDFs formation 
are formed as byproducts in chlor-alkali plants through the reaction of the chlorine with the graphite 
anodes. The decreasing vertical distribution of PCBs, PCNs, HCB in the fill suggests on-site surface 
sources of these other constituents. The site-related occurrences of PCBs, PCNs, HCBs, and PCDFs are 
generally co-located with samples containing elevated levels of mercury, as shown on Figure 6-47. 

Anthropogenic Fill and Regional Constituents 

Other constituents that are not related to manufacturing activities at the site are frequently detected in 
the site soils, particularly in the anthropogenic fill. These include arsenic and other metals, PCDDs, PAHs 
and other organics, including chlorobenzenes. The ubiquitous presence of arsenic, other metals and 
PAHs in areas with no production history, the presence of anthropogenic fill, the absence of a decreasing 
concentration gradient within the fill, and the absence of an association with the known sources of 
contamination lead to the conclusion that the occurrences are not associated with LCP site operations; 
rather they are associated with the presence of anthropogenic fill materials and/or neighboring 
operations as shown on Figure 6-48. Arsenic concentrations found in soil in the vicinity of the former 
Linde Hydrogen Plant, as well as the upstream areas of South Branch Creek, are elevated beyond the 
concentrations found typically throughout the site-wide anthropogenic fill material. Arsenic is not a site
related process chemical; however locations where arsenic concentrations are elevated beyond those 
found in anthropogenic fill are sufficiently co-located with process related contaminants and therefore 
would be subject to remediation. 

Sporadic elevated concentrations of chlorobenzenes and other VOCs are observed in anthropogenic 
soils. Substantially higher concentrations of chlorobenzenes are observed in the deep fill as compared 
to the shallow fill which suggests the absence of an on-site source. Chlorobenzenes (mono, di, and tri) 
were extensively used in the manufacture of organic dyestuffs and pigments at the GAF site, as 
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described in the GAF Rl Report, (Eckenfelder, 1991). As a result, chlorobenzene, 1,2-dichlorobenzene, 
1,4-dichlorobenzene, and 1,2,4-trichlorobenzene are among the most commonly detected organic 
constituents in soil and groundwater at the GAF site. Chlorobenzenes were generally not detected in the 
underlying tidal marsh deposits. 

6.9.2 Low Marsh Soil Summary 

Low marsh soils represent native tidal marsh material that has likely been overlain by deposition of 
aquatic sediments during tidal surges. Samples collected were shallow (0-0.5- feet deep) and therefore 
likely reflect the sediment deposition component. 

In general, the low marsh sample contamination indicates higher association with sediment than with 
marsh deposit soils in the upland portion of the site. Mercury was highest in the low marsh samples 
near Transect C, not along the portion of South Branch Creek closest to the site. Furthermore, the total 
mercury present in low marsh soils was higher overall than in the tidal marsh deposits upland on the site 
(Figure 6-1c). 

Other site-related constituents were not prevalent in the low marsh material. Hexachlorobenzene, and 
PCBs, which were present throughout surficial site soils, were minimally detected in low marsh soils. 
Conversely, arsenic concentrations were higher in low marsh soils than anywhere on site. PCDDs and 
PCDFs were higher in locations approaching the Arthur Kill than closer to the Site. 

The contaminant distribution is similar to that observed in sediments, reflecting only mercury as a 
principal contaminant of site origin. Additional discussion of the low marsh soils in the context of overall 
site contamination appears as part of the sediment evaluation (Section 6.6.4). 

6.9.3 Groundwater Quality Summary 

Surface Water Quality Standards (SWQS) are utilized herein for comparison to bedrock groundwater 
quality as the bedrock water-bearing zone was formally reclassified as Class 111-B due to its natural saline 
conditions. The SWQS are utilized, in the absence of a NJDEP-approved method for the development of 
alternate groundwater quality criteria, to be protective of surface water quality in South Branch Creek 
and the Arthur Kill as a result of discharging bedrock groundwater. The overburden groundwater quality 
data are compared to the Groundwater Quality Standards (GWQS) given that its classification remains as 
Class IIA. 

The source of groundwater contamination within the overburden water-bearing zone is the dissolution of 
various constituents from the site soils. Accordingly, mercury is the only site-related contaminant that is 
generally found in groundwater, albeit at relatively low concentrations. The other site-related 
constituents, including PCBs, PCNs, HCB and PCDFs, are relatively insoluble and are not detected in 
groundwater. 

Other detected groundwater constituents including arsenic and other metals and several VOCs and 
SVOCs are not site related. The highest voc;svoc detections are attributed to historic off-site sources 
including the adjacent NOPCO site and the historic wastewater conveyance from the former GAF site. 
However, many of these same compounds may occur from their dissolution from the anthropogenic fill. 
Mercury levels in overburden groundwater is either detected at relatively low concentrations or is not 
detected, and is generally limited to areas of the site in which very high levels of mercury are observed in 
the soils. These findings provide additional evidence that mercury in soil is present in primarily insoluble 
forms. Moreover, mercury in groundwater was largely undetected around the perimeter of the closed 
RCRA unit, demonstrating that that unit is not a source of mercury in groundwater. 

Most groundwater constituents in bedrock are undetectable except in the northwest area of the site, 
upgradient of the LCP production area. Mercury, benzene, and chlorobenzenes are detected within the 
zone in which the GAF groundwater extraction system has been shown to induce bedrock groundwater 
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flow from the neighboring GAF site. However, bedrock groundwater is captured and treated by the 
adjacent GAF groundwater remediation system. None of the detected groundwater constituents form 
laterally continuous plumes across the site, regardless of whether or not they are related to the site 
production areas. These sporadic patterns reflect the relatively sporadic distribution of various source 
materials in the soils (e.g., VOCs). 

No free phase organic liquids were observed in the groundwater column in either overburden or bedrock 
monitoring wells. 

Site-related contaminants and arsenic in groundwater have been vertically and horizontally delineated in 
both the overburden and bedrock water bearing zones. Delineation of non-site related contaminants 
benzene and chlorobenzene in the overburden groundwater is not complete in the southeast direction, 
towards the NOPCO facility. No further delineation is necessary of site related contamination in 
groundwater. 

6.9.4 Sediment and Surface Water Quality Summary 

South Branch Creek and the Northern Off-Site Ditch exists within the regionally contaminated Arthur Kill 
system and has also been impacted by numerous localized historical inputs in addition to the LCP site. 
Thus contamination observed is attributable to impacts from four general sources: site operations; 
contamination on site due to contaminated soil/fill; discharges from non-site sources; and regional 
contamination. 

Mercury, present throughout sediment and surface water in South Branch Creek and the Northern Off
Site Ditch, is site related. Shallow groundwater in the vicinity contains little or no mercury, so sources 
are historically related to direct discharges and surface run-off. There is no substantial ongoing drainage 
from the site to South Branch Creek. It is not specifically known to what degree runoff from the LCP site 
drains into the Northern Off-Site Ditch although this appears to be a likely transport pathway. Mercury 
appears in suspended particulates in surface water as well as low marsh soil, which has likely been 
impacted by upland sediment deposition. Mercury concentrations are highest in the areas of historical 
inputs, namely Transect A, which has received drainage from multiple sources over the years, and the 
former City of Linden sewer pipe at Transect C. Mercury concentrations attenuate with distance from the 
site and are comparable to regional Arthur Kill background by the confluence with the Arthur Kill. Other 
site-related constituents reported in sediments are low-level PCBs, PCDFs, and chlorinated benzenes, all 
of which show a similar gradient leading to background or undetected concentrations in the Arthur Kill. 
Site-related sources of mercury within the South Branch Creek sediment and surface water are primarily 
related to historic stormwater discharges from the LCP site. Shallow groundwater that discharges to 
South Branch Creek contains little or no mercury, such that groundwater is not an ongoing mercury 
migration pathway to South Branch Creek. Furthermore, stormwater discharges from the site to South 
Branch Creek have been poorly defined since about 1976. Given the estimated stormwater discharge 
velocities and volumes, ongoing mercury migration via this pathway has been and likely continues to be 
minimal. The concentration gradient of Mercury found in the Northern Off-Site Ditch is less defined due 
to the parallel configuration of the Ditch alongside the operations areas of the Site. 

As described in Section 2.6.1, no defined stormwater drainage system currently exists at the LCP site. 
Large areas of the site are currently undrained given the remedial action on the adjacent GAF site in 
2003 and the cessation of stormwater collection and treatment on the LCP site upon cessation of 
operations. The concrete drainage channels on site are now filled and the connection to South Branch 
Creek was obstructed at some point in the past. Areas that do drain to South Branch Creek and the 
unnamed ditch likely do so relatively slowly given the lack of drainage structures and the nearly flat 
grades on the site. Ponding occurs in several areas of the site for long durations depending on rainfall 
intensity and duration. 
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Arsenic concentrations in South Branch Creek sediment, low marsh soil, and surface water are markedly 
elevated in the Transect A area, but the elevated levels relative to those detected on site indicate that 
arsenic is present due to non-site sources (historic drainage along the railroad tracks from other sites). 
Arsenic impacts also attenuate with distance along South Branch Creek, reflecting the generally low 
sediment mobility in the ditch. Arsenic concentrations in the Northern Off-Site Ditch, while lower than 
found in South Branch Creek, are elevated beyond those found in the Arthur Kill, indicated historic 
discharge to the Ditch from the LCP site. Other contaminants (metals, PAHs, and CDDs) show minimal 
relationship to the site and appear to be of regional origin. 

Site related contaminants in South Branch Creek have been delineated to levels consistent with regional 
sediment contaminant conditions in the Arthur Kill. Given the fact that the sediment investigation 
included the full extent of South Branch Creek, no further delineation of sediment contamination is 
necessary. 

The investigation of sediments in the Northern Off-Site Ditch has not yielded complete delineation of Site 
Related contaminants in the upstream direction. It is recommended that further delineation sampling, 
as necessary, would be conducted as a part of a remedial prEH:lesign investigation (PDI). The 
downstream end of the Northern Off-Site Ditch is believed to be connected via a culvert to South Branch 
Creek. Further delineation in the downstream direction, toward South Branch Creek, is not necessary. 

The concentrations of contaminants in the Southern Off-Site Ditch are significantly lower than those 
found in the Northern Off-Site Ditch or South Branch Creek, and are more similar to regional conditions 
found in the Arthur Kill. Based upon the analytical results, the Southern Off-Site Ditch does not appear 
to have been impacted by contaminants relating to the LCP Site. 

Investigation of both South Branch Creek and the Northern and Southern Off-Site Ditches has shown 
that the presence of contaminants in Surface Water is driven primarily by suspended particles in the 
water column. Due to the dynamic nature of the medium and the tidal fluctuations, meaningful 
delineation of contaminants in surface water is not possible. 
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X 1110164 db2881 p22511'1d 611nt (lbole) 

:"' s 28 7121/1972 3093 335 
Kuehne Chemlcat LlndenChiOifnoProducta, cross easement agrnment between lCP end Kuehnll 

X 

II~ ~ 
Com~. Inc. Inc. Chamlcal Co. (lasew) 

\ 
27 812411872 ..... 273 Unden Chloftno Producta GAF Corpnt!on 

P.Q. deod b' LCP, L.ota3,01, 3.02, 3.03 Bklek 587, 
X \ reterencn many easements In last 2 pages 

~~ 28 812411972 ..... 284 Unden Chbtlne Producta GAFCorponiiiOn tigt¥1: to use 24' roMway known •• Uncle RaMI X 8 ~~ 
~ 

~ ·co: ~~ 29 812411872 ..... ... Linden Chkwtne Products GAF CorporatiOn ~ rtghtt <Mr\Wklus roadwlya X ,. 
ii:ii ~~ .. 8/2411972 .... 312 llrHJen Chbtno Pnxtucts GAFCorponiiiOn rtghtstoUMillltru.dnctl X ., 

\ _e.; \ ]! 31 112411972 .... 323 Unden Chlorine ProduCts GAFCorponiiiOn rt;hts to use UIIUty Potes ...:~ inStall new ones X 

\ 
\ 

~~ \ § H 32 1112411972 .... 331 GAFCorponiiiOn Linden Cl'btnt Productl 
ROWiaaument b driWwny", plpdnn. potts, poMJ X 

\ linn. btldges. and pasage ways of any kind 

\ 
c:d! IR 33 &12411972 ..... 340 GAFCo<pomion Undenetdortno Products """ kl un flum• and outllll ditch lbr disposal of ita X 

\ £l 
_,_ 

... 
\ ii 34 1117/1874 .... 280 NorttNJe Linden Termlnlt 

GAF Colpomlon righlatodrhewaylroacl X ~ \ J...l ~fi Colp. 

CU" \ =e •.: 35 51811875 3033 ... Elizabethtown W.,_ 
UndenChklrlno Products twa 10' wide water m• easements X 

~ 
\ 

-~ n Company 
\ cu" ,. 512211875 3034 074 

North\le linden Termnal 
GAF Corporation 

120' • 50' easement:, tormerfy passed an tom lCP to X \ ~ll Colp. GAF In 1972. DB 2954 PG 331 
\ 37 !1511978 3081 • EIIZibathtawn Watw 

Uncten CNortne Producta two 10'\lltltdewat.-rnU'Ieasement X \ Company 
\ 

~ 
,. 1211411878 3207 02 lCP Chemicats-Hew lCPChemltD& 

Lot 3.01, BlOck 617 X ® \ Jo<uy,lnc. Pllatlcs,lnc 
\ 

39 3207 LCP ChM\Icab-HM lCP ChemiCal & 
1RACT 5 \ 1211411978 .. 

Jel'ley,lne. Pllltlcl,lnC 
lot 3.03, Block 587 X 

\ LCP Chtm~-Hew LCP Chemicals & EXCe'liOII PARCEL ONE \ .. 1211411979 3207 " ........... PIU1Jcs,lnc 
Lol 3.02, Block 587 X 

ClRASSEW D'IESIIJFV CXlRP. \ 
\ 41 811111883 3331 219 Unden Chloflno Products Kuehr'MIC~ ql.it-<:ICm deed ~eaos ri""s, ROWs, enementl and X 

\ 
\ Com pony right to purchase ... lease mtc1e 7121/1972, db3093 p335 

\ 42 9117/1988 .... " GAFCo<pomion Linden Chb1ne Proclucts GAF Is now leask)g the substation tom LCP X 
\ 
\ 43 11123/1994 4229 125 Unden Chlorine Products Block 587 lot 3 EI'Nrorvnental ReslrictloM 

\ 

~ 
\ c.) ....... CIIomlcol .. 712111972 3093 335 

Complny,lnc. 
Unden Chlotlne Proctucts -- s:: (I -

~ 
C) >-® c¢· z rtl Ill 

~0~ ~ 
C,) ej 1RACT 5 ...... .... r- l!i EXCe'liCN PARCEL FWR 

...I rn c:o IL «S z ClRASSEW D'IESIIJFV CXlRP. 
¢'~'!>~~ - 1.{) 
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... 
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6 1113011928 1102 

T 10131/tili 1301 302 

• 51511142 1458 210 

• 911511949 mo 

10 7nl1950 1847 70 

1t .U1811i51 1808 168 .... 
u 71911953 ... 

2681 229 

11 11/tB/1865 2n1 ... 
11 11/1911965 2771 882 

17 1119/1987 2104 

11 511511987 2802 839 

11 51151tlil87 2802 

20 1113/1857 2021 ... 
21 812011970 2000 897 

22 212411971 2917 228 

23 8/t/1971 2024 200 

2-4 8112/1971 2028 677 

25 o4/17/1972 2048 182 

26 7121/1972 3003 

27 812o4/1972 2054 213 

28 812-411972 .... 
29 812411872 2054 ... 

• 30 812411972 

31 812411972 

32 812.U1972 

2054 

2054 

2054 

'" 

33 812-411972 2954 

34 1117/1974 2005 

35 51811875 ... 
36 5122/1975 3034 074 

37 3/SI1976 3061 

38 1211411978 3207 82 

39 t211.Utm 3207 03 

40 1211o4/t979 3207 97 

41 8111/1183 3331 210 

42 9117/1988 97 
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General An1ine & Film E.l. duPont dl Nemour. 
Corporation and Company 

City of Linden 

AIDed Chemical _ .. 
GIMniiAnlllne& Film 
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City of Linden 

Kul:hne Chemlcll 
Compony,lnc. 

Linden Chlonna Pnxtuct. 

Linden adortne Pruducta 

EllzabethtownWatlll' 
Company 

EllzabethtcJwnWater 
Company 

LCP Chemiciii-New ............ 
LCP Chemicals-NN 

Jersey, Inc. 
LCP Chernlcalt-New ............ 

Linden Chloltna Products 

GAF-

.................. 
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Gonoral Aniline I FOm -Central Railroad Company 
CIINew.-..ey 

AIDed Chemical -
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GAFCorponrtlon 

GAF Co!pomOn 
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GAFCa<pcntlan 

Linden Chlorine Product• --Linden Chbtne Producb 
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Plasllel,lne 

LCPCMmlcall& 
Plasllel,lnc 
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COI'NtYI two tnletl U lhown 
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1110/EW DB 2681 PG 225 
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L.ol3.01, Block 587 

L.ol 3.03. Blaek 581 

Lo1 3.02, Blaek 587 

cpt~ deed,_..., .. rigl'n, ROWI, Hlemantl and 
right to purchase ... lean m• 712111972, clb3093 p335 
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Elizabethtown G11 
Company 

Cltyalllnden 

Buckeye Pipe line 
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City of Linden 

Kuehne Cl1emlcoJ 
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Unden Ctdoltne Productll 

NorttNJe Undlln Tarmhll 
Corp. 

Elizabethtown Water 

"""'-LCP Chemk:ab~ew 
.Jeraey, n:. 

LCP ChemiCiti-New 
Jel1ey, InC. 

LCP Cl'ltmlclti-Now ............ 
linden Chlorine Products 

OAF-
KuehneChemlclll 

Company,lnc. 

Central Rallf08d ComPMY 
Of New Jersey 

GAF-

GAF-

GAFCotpanotion 

GAF-

GAF-

linden Ctdortne Produda, .... 
GAF-

GAF-

GA.F CorporatiOn 

GAF-

LCP Chemiclb & 
Pllstiel.h: 

LCP Chlmlclls & 
Pllstiet, InC 

LCP Chemiclla & 
Plutlcl,lnc 

UndenCftlorlneP~II 

DHcllptlon 

Trunk Sewer Una through pmperty 

comey1 Iandi not preWoully ~ed to Gmsdl 
Dystul Cotp. (IIXCepliORI to Trac:l5) 

COOIQiidatn and reMmn General Aniline WOikt And 
America'II.G. Olemlc:als Into General Aniline & Film 

ldcliuonaJ KqlbltiOn tom DuPont 

addtkmll KqUisltion tom DuPont 

I~ license to IIHp, maintain and UH a prNite 
KC8U ro.f 8CIUSI rallrQ8d property 

Block 587, Lots 5 & 21 

BIDcJI 587, lots 2.01, 2.02 

ea~ement br 36" Undan storm sewer 

graD permiuion to mantan and uao pipeline bridge 
and plpllnn c:rosslng rallroacl (location uncertain) 

gn~nts permission to ne raoclwlly crossing rallrolld 
PocationW'ICeltaln) 

(see next below)- assigns au prWoiA 11g!'eementt tn 
areatomADie<ltoG.A.&F. 

transfers CMniBhlp al aouthentetf1 partlon of G.A.& F -pipeline eeement In raii'*OCI RO.W. 

eaument bllowing Centettlne al G11 Main on north & 
west sldn of property 

emending pte'lbJa ROW and eaement rnad8 on 
2/2SI85 d>2738 .... 

amending pm6oul ROW and eaement made on 
1110164 DB 2681 PG 225 

petrDielml pipeline cnement an ••t lido of PI'Q90rty 

amending prNous ROW and cnement !Mde on 
t/10184 db2581 p225 and 611n1 (lbo\11) 

CR>IS ea~ament egrnrnent 1H1tween LCP end Kuetn 
Chemical Co. (lessor) 

P.Q. doCid b' LCP, lots 3.01, 3.02, 3.03 Block 587, 
rd:rences many easements in last 2 pages 

right to use 2.4' roadw:ty known •• Linde Road 

rtghtstouse11llroacltreck1 

l1ghtl to use UUDty POles lnd Install new ones 

ROW/eaem.nt b drlwwly, pipeUnn, polaa, pawer 
hi. bddges, lncl passage ways of any kind 

right to uu tum• end outfall dHCh tJr dllpoalll of Its 
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two 10' wtde water mllln easements 

120' II 50' easement, tlnncty pused on tom LCP to 
GAF ln tm. DB 2954 PG 331 

twa 10' wide Wlter main e11ement 

Lot 3.01, BlOCk 517 

l01 3.03, Block 587 

lot 3.02, BlOCk 587 

quil<lllm deed retean 11ghts, ROWs. easements and 
ffgtlt to purchne ... lease made 7/2111972. db3093 p335 

GAF Is now leuflg lhe subttltlon tom lCP 

Blod: 517 Lot 3 Emlranmentlll Rnlrlclions 

lean agreement 

X 

GAF CORPORATION 1968-1978 LCP SITE 
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1110184 db2681 p225 ..., 611n1 (lbo\e) 
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20 11/311Q61 2821 129 

21 812011870 .... 697 
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• 
Date Book Page Grantee 

Property Transfers 
10/20/1928 1165 576 Grasselli Dyestuff Corporation 
10/20/1928 1165 582 Grasselli Dyestuff Corporation 
11/30/1928 1162 250 E.l. duPom de Nemours and 

Company 

• 
TABLE 1·1 

DEED HISTORY FOR THE LCP PROPERTIES (Notel.l 

LCP Chemicals, l.nc. Superfund Site, Unden, New Jersey 

Grantor Description 

The GrasseDi Chemical Company conveys two tracts as shown 
The GrasseOi Chemical Company conveys two tracts as shown 
The Grasselli Chemical Company conveys lands not previously conveyed to GrasseDi Dyestuff Corp. (exceptions to Tract 5) 

• 
(Note 2.) 

K&K Map 
Sheet ID 

1, 4 4 
1, 4 5 
2 6 

10/31/1939 1391 302 General Aniline & Film Corporation General Aniline & Film Corporation consolidates and renames General Aniline Works And American I.G. Chemicals into General 3,6 7 

5/5/1942 1458 210 General Aniline & Film Corporation E.l. duPont de Nemours and 
Company 

9/15/1949 1776 7 General Aniline & Film Corporation E.l. duPont de Nemours and 
Company 

4/18/1951 1898 168 Linden Roselle Sewerage Authority Sinclair Refining Company 
1/27/1958 2356 634 General Aniline & Film Corporation Central Railroad Company of New 

Jersey 

7/9/1963 2648 319 General Aniline & Film Corporation E.l. duPont de Nemours and 
Company 

1/19/1967 2794 745 General Aniline & Film Corporation The Central Railroad Company of 
New Jersey 

5/15/1967 2802 536 General Aniline & Film Corporation Allied Chemical Corporation 
8/24/1972 2954 273 Linden Chlorine Products GAF Corporation 

12/14/1979 3207 82 LCP Chemicals-New Jersey, Inc. LCP Chemicals & Plastics, Inc 

12/14/1979 3207 93 LCP Chemicals--New Jersey, Inc. LCP Chemicals & Plastics. Inc 

12/14/1979 3207 97 LCP Chemicals-New Jersey, Inc. LCP Chemicals & Plastics, Inc 

I BrownAHDCaldwell I 
P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\Tables\Sec_1 \Tab_1·1(Deed-Histmy).xls\Tab_1·1 
8/16/2013 

Aniline& Film 

additional acquisttion from DuPont 3,6 8 

additional acquisition from DuPont 3,6 9 

Block 587, lots 5 & 21 3,6 11 
copy not included. believed to convey the railroad property highlighted 3,6 12 

Block 587. lots 2.01. 2.02 3,6 13 

conveys two tracts as shown 3,6 17 

transfers ownership of southeasterly portion of G.A.& F property 3 19 
P.O. deed for LCP, Lots 3.01, 3.02, 3.03 Block 587, references many easements in last 2 4 27 
pages 

lot 3.01. Block 587 5 38 

lot 3.03. Block 587 5 39 

Lot 3.02, Block 587 5 40 

R2-0003124 
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• 
Date Book Page Grantee 

Easements 
7/2711909 533 233 Borough of Linden 
9/27/1909 533 589 Borough of Linden 
212811912 588 499 Borough of Linden 
7n/1950 1847 79 duPont de Nemours 

1/10/1964 2681 229 City of Linden 
11119/1965 2771 858 Allied Chemical Corporation 

11/19/1965 2771 862 Allied Chemical Corporation 

5/15/1967 2802 839 General Aniline & Film Corporation 
11/3/1967 2821 929 Union Carbide Corporation 
8/20/1970 2909 697 Elizabethtown Gas Company 
2124/1971 2917 226 Elizabethtown Water Company 
61111971 2924 209 City of Linden 
8/1211971 2928 677 Buckeye Pipe Line Company 
4/1711972 2946 162 City of Linden 
7/21/1972 3093 335 Kuehne Chemical Company, Inc. 
8/24/1972 2954 284 Linden Chlorine Products 
8/24/1972 2954 296 Linden Chlorine Products 
8/24/1972 2954 312 Linden Chlorine Products 
8/24/1972 2954 323 Linden Chlorine Products 
8/24/1972 2954 331 GAF Corporation 

8124/1972 2954 340 GAF Corporation 
1117/1974 2995 280 Nonhville Linden Terminal Corp. 
5/8/1975 3033 986 Elizabethtown Water Company 

I BrownANDC&ldweU i 

• 
TABLE 1·1 

DEED HISTORY FOR THE LCP PROPERTIES 111* 1
·
1 

LCP Chemicals, Inc. Superfund Site, Unden, New Jersey 

Grantor Description 

Grasselli Chemical Company trunk sewer line through property to Staten Island Sound 
Tremley Point Corporation Trunk Sewer line through property 
Edward F. Robinson Trunk Sewer line through property 
Central Railroad Company of New irrevocable license to keep, maintain and use a private access road across railroad property 
Jersey 

General Aniline & Film Corporation easement for 36" Linden storm sewer 
Central Railroad Company of New grants permission to maintain and use pipeline bridge and pipelines crossing railroad (location 
Jersey uncenain) 

Central Railroad Company of New grants permission to use roadway crossing railroad Oocation uncenain) 
Jersey 

Allied Chemical Corporation (see next below) • assigns all previous agreements in area from Allied to G .A.& F. 
General Aniline & Film Corporation pipeline easement in railroad R.O.W. 
GAF Corporation easement following Centerline of Gas Main on nonh & west sides of property 
GAF Corporation amending previous ROW and easement made on 2126165 db2739 p990 
GAF Corporation amending previous ROW and easement made on 1/10/64 DB 2681 PG 225 
GAF Corporation petroleum pipeline easement on west side of property 
GAF Corporation amending previous ROW and easement made on 1/10/64 db2681 p225 and 6/1n1 (above) 
Linden Chlorine Products, Inc. cross easement agreement between LCP and Kuehne Chemical Co. Oessor) 
GAF Corporation right to use 24' roadway known as Linde Road 
GAF Corporation reciprocal rights over various roadways 
GAF Corporation rights to use railroad tracks 
GAF Corporation rights to use Utility Poles and install new ones 
Linden Chlorine Products ROW/easement for driveway. pipelines, poles, power lines, bridges. and passage ways of any 

kind 

Linden Chlorine Products right to use Hume and outfall ditch for disposal of its wastewater 
GAF Corporation rights to driveway/road 
Linden Chlorine Products two 1 0' wide water main easements 

• 
(Note 2.) ' 

K&K Map 
Sheet ID · 

2 
3 

3 10 

3 14 
3 15 

3 16 

3 18 
3 20 
4 21 
4 22 
4 23 
4 24 
4 25 
4 26 
4 28 
4 29 
4 30 
4 31 
4 32 

4 33 
4 34 
4 35 

P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\Tables\Sec_1\Tab_1·1(Deed-History).xls\Tab_1·1 
8/16/2013 
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TABLE 1·1 

DEED HISTORY FOR THE LCP PROPERTIES INatel.l 

LCP Chemicals, Inc. Superfund Site, Unden, New Jersey 

Date Book Page Grantee Grantor Description 

5/22/1975 3034 974 Northville Linden Terminal Corp. GAF Corporation 120' x 50' easement. formerly passed on from LCP to GAF in 1972. DB 2954 PG 331 
3/5/1976 3061 4 Elizabethtown Water Company Linden Chlorine Products two 1 0' wide water main easement 
8/11/1983 3331 219 Linden Chlorine Products Kuehne Chemical Company qutt-claim deed releases rights, ROWs, easements and right to purchase ... lease made 

7/21/1972, db3093 p335 

9/17/1986 3499 97 GAF Corporation Linden Chlorine Products GAF is now leasing the substation from LCP 

Deed Restriction 
9/23/1994 4228 125 Linden Chlorine Products Block 587 Lot 3 Environmental Restrictions 

Lease Agreement 
7/2111972 3093 335 Kuehne Chemical Company, Inc. Linden Chlorine Products lease agreement 

Notes: 
1. Deed history for Block No. 587, Lots No. 3.01, 3.02, and 3.03 as researched by Keller & Kirkpatrick, Morris Plains, NJ, July 2008 
2. Drawings depicting the locations of the various deeds are presented in Appendix XX. 

I BrownAHDCaldweU i 
P:\LCP\137005(Finai_RI_Report)\Finai_RIR_Document\Tables\Sec_1\Tab_1-1(Deed-History).xls\Tab_1-1 

8/16/2013 

• 
(Note 2.) 

K&K Map, 
Sheet ID · 

4 36 
4 37 
5 41 

5 42 

5 43 

5 44 
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Legend 
Approximate 
LCP Property Line 

HISTORIC USGS TOPOGRAPHIC MAP 
1955 
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HISTORIC AERIAL PHOTO 
APRIL 28, 1940 
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• P:IGIS\LCPIRIR\LCP _1940_Aeriai_Obllque.mxd 

Legend 
Approximate 
LCP Property Line 

FIGURE 2-9 
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• P:GIS/LCP/FIII_History/07-47 _Oblique.mxd 

Legend 

-··-· LCP Property Line 

Note: 
Property Line is estimated . 
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FIGURE 2-10 

HISTORIC AERIAL PHOTO 
JULY 1947 
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LEGEND 

LCP Property Line 

Site Drainage Channels 

___ .,., Direction of Flow 

NOTES: 
1. Site map and existing site features as of 
4/05/02 obtained from drawing titled "AL TA/ACSM 

..... _ 

LAND TITLE SURVEY, ISP ENVIRONMENTAL SERVICES INC., 
BLOCK 587 , LOTS 1 & 2. 10", prepared by Keller & 
Kirkpatrick, (PROJ NO. 2020408. 10, 8/26/03) . 

P:/GIS/LCP/RIRILCP _Drainage_1977-Present.mxd 
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FIGURE 2-25 
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PATTERN MAP 
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Note: Includes exceedances of NJ NRDCSRS (per N.J.A.C. 
7:26D) for constituents listed in the New Jersey Historic Fill 
database (N.J.A.C. 7:26E, Appendix D). PAHs, Include 
benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluorene, 
benzo(k)fluoranthene, lndeno(1 ,2,3-cd)pyrene, and 
dlbenzo(a,h)anlhracene. Metals Include beryllium, cadmium, lead, 
and zinc. 

Legend 

~ PAH Exceedances 

e Arsenic Exceedances 

Metals Exceedances 

FIGURE 6-48 

FILL RELATED CONTAMINANTS IN SOIL 
SURFICIAL AND DEEP FILL 
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DECLARATION STATEMBN'l' 

RB~ORD 01' DECIS.ION 

SrD! NAME AND LOCATION 

LCP Chemicals, Inc., Superfund Site (EPA IDi NJD079303020) 
Linden, Union County, New Jersey 

STADMENT 01' BASIS AND PORPOSE 

This decision document presents the selected remedy to address 
contamination in groundwater_, soil, sediments and building 
material at the LCP Chemicals, Inc., Superfund Site (Site), in 
Linden, Union County, New Jersey. The selected remedy was chosen 
in accordance with the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA), as amended, and to the 
extent practicable, the National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP). This decision is based on the 
Administrative Record established for this Site. 

The State of New Jersey New Jersey Department of Environmental 
·Protection (NJDEP) concurs with the components of the selected 
remedy. However, NJDEP does not concur with the contingency 
remedies for treating elemental mercury as discussed further 
below. NJDEP believes the contingency remedy should be 
excavation and off-site removal of the principal threat waste 
(PTW). In addition, NJDEP believes that the existing data on 
contamination in Arthur Kill sediments is insufficient to 
determine cleanup levels for the Northern Off-Site Ditch and 
South Branch Creek sediments. 

ASSESSMBNT 01' TilE SITE· 
The response action selected in this Record of Decision (ROD) is 
necessary to protect pUblic health or the environment from 
actual or threatened releases of hazardous substances from the 
Site into the environment; 

DESCRIPTION 01' THE SELECTED REMEDY 
The selected remedy described in this document represents the 
first and only planned remedial phase, or ·operable unit, for the 
LCP Chemicals, Inc., Superfund Site. 

The major components of the selected remedy include: 

~ Installation of a capping system to prevent direct contact 

R2-0062848 
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·with soils and·exposure to mercury vapor; 

• Treatment of the soil containing visible elemental mercury 
by mixing with it sulfur to convert the mer~ury to mercuric 
sulfide; 

• Excavation and on-site disposal of sediments and marsh 
soils from the Northern Off-Site Ditch and the downstream 
portion of the Sou~h Branch Creek; 

• Restoration of the excavated areas; 

• Controlled demolition of the Site's buildings, recycling of 
non-porouS' material and placement of porous material under 
the cap; 

• Containment and collection of the overburden groundwater 
layer by a barrier wall and collection/disposal system; 

• Groundwater monitoring; and 

• · Implementation of institutional controls, in the form of a 
deed notice and Classification Exception Area (CEA) . 

EPA recognizes that the selected remedy includes.a treatment 
approach for addressing visible elemental mercury that is 
innovative; therefore EPA is also identifying two contingency 
remedies in the event that the selected remedy does not meet 
performance criteria. Further information regarding these 
contingency remedies can be found in the Decision Summary. 

DECLARATION OF STATUTORY DBTBRNIHATIONS 

Pa~t 1: Statutozy Reqai~emente · 

The selected remedy is protective of human health and the 
environment, complies with federal and state requirements that 
are applicable or relevant and appropriate to the'remedial 
action, is cost-effective and utilizes permanent solutions and 
alternative treatment technologies (or resource recovery) to the 
maximum extent practicable • 

R2-0062849 
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Part 2: Statutory Preference for Treatment 

Conversion of visible mercury in soils to mercuric sulfide 
satisfies the statutory preference for treatment as a principal 
element of the remedy (i.e., reduces the toxicity, mobility, or 
volume of hazardous substances, pollutants, or contaminants as a 
principal element through treatment). 

Part 3: l'ive~Year Review Reqgiremen'l;:.s 

Because the remedy will result in hazardous substances, 
pollutants, or contaminants remaining above levels that allow 
for unlimited use and unrestricted exposure, a five-year review 
will be required. 

ROD DATA CERTIFICATION CHECKLIST 

The following information is included in the Decision Summary 
section of this ROD. Additional information can be found in the 
administrative record file for the Site. 

• Chemicals of concern and their respective concentrations 
may be found in the Site Characteristics section. 

• Baseline risk represented by the chemicals of concern may 
be found in the Summary of Site Risks section. 

• A discussion of cleanup levels may be found in the Remedial 
Action Objectives section. 

• A discussion of materials constituting principal threats 
may be found in the Principal Threat Waste section. 

• Current and reasonably-anticipated future· land use 
assumptions are discussed in the Current and Potential 
Future Site and Resource Uses section. 

• A discussion of potential uses of the Site as a result of 
the selected remedy is discussed in the Remedial Action 
Objectives section. 

• Estimated capital, annual operation and maintenance 
and total present worth costs are discussed in the 
Description of Alternatives section. 

(O&M) , 
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• Key factors that led to selecting the remedy (i.e., how the 
selected remedy provides the best balance of tradeoffs with 
respect to the balancing and modifying criteria, 
highlighting criteria key to the decisions) may be found in 
the Comparative Analysis of Alternatives and Statutory 

inations sections. 

Mugdan, irector 
Emergency and Remedial Response 
Division 
EPA -: Region 2 

Date 
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SITE NAME, LOCATION AND BRIEF DESCRIPTION 

The LCP Chemicals, Inc., Superfund Site (Site) .is located in an 
industrial area on the Tremley Point peninsula in Linden, Union 
County, New Jersey. The twenty-six acre Site is bordered by the 
Arthur Kill to the east; the former GAF Corporation site to the 
north; and Northville Industries, BP Corpqration, and Mobil to 
the northeast, south, and west, respectively. South Branch 
Creek, a man-made drainage ditch that empties into the Arthur 
Kill, flows through a portion of the Site (Figures la and 1b). 

SITE HISTORY AND ENFORCEMENT ACTIVITIES 

Beginning in the 1880s and into the 1950s, Tremley Point's tidal 
wetlands were filled to allow for industrial development. Most 
of the industrial production facilities in the region are no 
longer operating. The primary current use of the area is bulk 
storage and transport of ·petroleum pr~ducts and aggregates. 

In 1955, the General Aniline & Film Corporation (GAF) 
constructed and began operating a .chlor-alkali plant on the 
Site. By 1956, the core buildings required for chlorine 
production were present, including Buildings 220 and 230 (Figure 
la) . The twenty-six acre property and the chlor-alkali operation 
were purchased in 1972 by Linden Chlorine Products, Inc. At some 
point, the company became known as the LCP Chemicals, Inc., a 
division of the Hanlin Group, .Inc. An additional mercury cell 
building (Building 240) and other buildings were added by the 
company in the early 1970s. 

Portions of the LCP property were leased to other companies. for 
the operation of related manufacturing operations.· In 1957 a 
western portion of the property was leased to Union Carbide 
Corporation (UCC) to house a hydrogen plant operation that used 
by-products of the chlorine production. Tha~ facility, known as 
the Linde Division hydrogen plant, operated uniil 199b. In 
addition, Kuehne Chemicals, Inc., leased an area on the northern 
portion of the property to manufacture sodium hypochlorite. 

The chlor-alkali manufacturing operations ceased by 1985 and the 
facility was then used as a terminal for products produced at 
other locations. In 1991, Hanlin Group; Inc., filed a petition 
under Chapter 11 of the bankruptcy code, and liquidated its 
assets by 1994. As part of the bankruptcy, Hanlin Group 
abandoned the LCP property; ownership reverted to the bankruptcy 
estate. 
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In August 1994, EPA conducted a Site visit and confirmed that 
the chlorine process buildings were decommissioned, the facility 
was no longer functional and that the property was vacated by 

. LCP employees. The Site was placed on the National Priorities 
Liat in 1998. In 1999, a potentially responsible party (PRP)~ 

·rsP-ESI .and EPA entered into an. Administrative Order to perform 
a'remedial.investigation and feasibility study (RI/FS). 

Under the oversight of EPA, the PRP's consultants sampled and 
analyzed soil, sediments, groundwater, surface water and biota. 
The results of the sampling events, which can be found in the RI 
report, formed the basis for the FS. The RI and FS reports, 
which are .summarized in this Record of Decision (ROD), can be 
found in the administrative record for the·Site or online at: 
htt~://epa.gov/region02/superfund/npl/lcpchemicals/ 

The .LCP property has been abandoned since the last tenant, 
Active Water Jet, ·Inc., (a pipe cleaning facility) vacat·ed in 
2000. Currently .the Site is fenced and secured. The buildings, 
in particular the mercury cell butldings, are in an advanced 
state of disrepair. 

On October 21, 2013, EPA was informed that James Mathis, the 
last acting chief executive officer of the Hanlin Group, Inc., 
signed a quit claim deed on September 19, 2013. The quit claim 
deed purports to transfer ownership of the LCP property to 
Cherokee LCP Land, LLC. 

HIGBLIGH~S OF COMNDNITY PAR~ICIPATION 

On August 21, 2013, EPA released the RI/FS, a Proposed.Plan for 
Site remediation, and supporting documentation for comment. 
These documents were made available to the public in the 
administrative record repositories maintained at the EPA Region 
2 office (290 Broadway, New York, New York 10007) and the Linden 
Public Library, (31 East Henry Street, Linden, New .Jersey). The. 
docume.nts were also made available online. EPA published a 
noti9e of availability involving the above-referenced documents 
in the Horne News Tribune on August 21, 2013. The public comment 
period was scheduled from August 21, 2013 to September 20, 2013. 
On September 17, 2013, the public comment period was extended to 
October 21, 2013, based on a·request from an environmental 
group. 

On August 28, 2013, EPA held a public meeting at the Tremley 
Point Recreation Building, to inform local officials and 

2 

R2-0062855 



( 

interested citizens about the Superfund process, to discuss the 
findings of the RI/FS, to present the remedial alternatives for 
the Site, and to respond to questions and comments from area 
residents and other attendees. 

Responses to the comments received at the public meeting and in 
writing during the pub.lic comment period are included in the 
Responsiveness Summary section of this ROD (see Appendix V). 

SCOPE AND ROLE OF OPERABLE ONI'l' 

This action, referred to as operable unit one (OUl) will be the 
only action for the Site. It address~s contaminated soils, 
sediments, building material and groundwater. 

The selected remedy will treat soil that contai'ns visible 
elemental mercury. The remedy w~ll also capture, contain and 
monitor.contaminated groundwater, excavate and contain 
contaminated sediments, and cap areas of contaminated soil. 

SUMMARY OF SI'l'E CHARACTERISTICS 

The RI field investigation was performed at the Site in two 
major phases between July 2001 and May 2008. The Phase I field 
investigation was conducted between July 2001 and April 2002. 
It included the collection and analysis of samples from soil, 
groundwater, surface water and sediments at locations throughout 
the Site. Data were also collected to provide a geologic, 
hydrologic and hydrogeologic interpretation of the Site. 

The Phase II field investigation was performed at the Site from 
August 2006 to June 2007. Additional samples were collected in 
May 200~. The Phase II investigation included samples from soil, 
soil vapor, groundwater, surface water, sediment and biota. 
Other work included hydrogeologic testing, habitat assessment 
and a wetlands assessment. 

Soi-l: 

The entire upland area of the Site is covered with about 300,000 
cubic yards of anthropogenic fill, which ranges in thickness 
from approximately 0.7 feet to as much as 17 feet, with an 
average thickness of roughly nine feet. The fill consists of a 
heterogeneous mix of soil, ash, wood,· brick and glass. Below the 
fill is a layer of tidal marsh deposits ranging in thickness 
from five to ten feet. Peat (i.e., loose, soft fibrous material) 
comprises the upper portion of the tidal marsh deposits and 
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grades to organic silt and clay. Underlying the tidal marsh 
deposits is a layer of fine-grained glacial till comprised 
primarily of silts and clays. The glacial till ranges in 
thickn·ess from 18. 5 feet to 20. 5. feet. Finally, below the 
glacial till is bedrock of the Passaic Formation. The upper 
portion of the bedrock is highly weathered residual· soil 
composed of·fine-grained silts and clays with shale fragments, 
similar to the overlying glacial till. The layer transitions to 
competent bedrock with depth. 

Two hundred and seventy two surficial and 153 subsurface soil 
samples were collected during the RI. In addition, horizontal 

· drilling was used to collect 27 soil samples from beneath the 
dilapidated buildings. 

The Site soils are c'ontaminat~d with constituents including 
merc~ry, arsenic and other metals, polychlorinated biphenyls 
(PCBs), polycyclic aromatic hydrocarbons (PAHs), polychlorinated 
naphthalenes (PCNs), as well as volatile organic chemicals 
(VOCs) at levels above the New Jersey non-residential soil. 
remediation standards. The RI found that mercury, at 
unacceptable concentrations, was dispersed across this entire 
t~enty-six acre Site (Figures 2a-2d) . EPA considers mercury to 
be the primary contaminant of concern (COC), due to its 
persistence, toxicity and overall mass at the Site. Mercury is 
typically in the elemental or mercuric sulfide form and at the 
highest levels (>7,000 milligrams/kilogram:(mg/kg)) in the 
anthropogenic fill. In areas near the chlor-alkali cell 
buildings, free elemental mer~ury is present down to a depth of 
about 17 feet. EPA considers the soil'with visible mercury 
(about 2(,000 cubic yards) to be the Site's principal threat 
waste (PTW) as described later in this document. 

South Branch Creek/Northern Off-Site Ditch: 

South Branch Creek is a man-made drainage ditch placed in its 
current location in the early 1970s. It originates in the 
central portion of the Site and flows east for about 1,200 feet 
before emptying into the Arthur Kill. The Arthur Kill is a ten
mile long tidal strait, with multiple industrial contaminant 
sources, that connects Raritan Bay with Newark Bay (Figure lb). 
The upstream portion of the South Branch Creek is about 15 feet 
wide, .expanding to about 30 feet wide where it enters the Arthur 
Kill. It has roughly a five foot tidal range, and becomes dry 
over most of its course d~ring low tides. The South Branch Creek 
banks contain a·relatively narrow strip of low marsh soils 
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classified by the New Jersey Department of Environmental 
Protection (NJDEP) as "intermediate value" wetlands. 

Twenty-five surface water samples were collected from the Creek, 
which showed exceedances of state surface water standards for a 
number of substances including mercury and arsenic .. Mercury was 
not detected in filtered samples; how~ver, the concentrations in 
unfiltered samples ranged from 3 parts per billion (ppb) to 
almost 30 ppb, with the highest concentrations detected during 
low tides. This seems to indicate that Site-related mercury, 
attached to suspended sediments, enters the South Branch Creek 
water column due to tidal stream velocities (Figure 3) . Low 
marsh soils adjacent to the South Branch Creek contained high 
levels of mercury (maximum concentration of 3,000 mg/kg). 
Mercury was also detected in the tissue from the six fish 
(mummichog) and twelve fiddler crabs analyzed, with a mean total 
mercury concentration of 2.6 mg/kg and 70 mg/kg in fish and 
fiddler crabs tissue, respectively (Figure 4). 

Fifty-eight sediment samples were collected from seven transects 
across the South Branch Creek and adjacent to the Creek's mouth 
in the Arthur Kill. Mercury, arsenic, barium and total PCBs were 
the most frequently detected COCs in the South Branch Creek 
sediments. Mean concentration of mercury in the sediments was 
196 mg/kg, with a high concentration pf 901 mg/kg (Figure Sa
Sd). Similar to the findings in soils, mercury speciation showed 
the most common type of mercury was elemental and mercuric 
sulfide. · 

The Northern Off-Site Ditch is a man-made qitch located south of 
the LCP property that empties into the South Branch Creek. Three 
transects of sediment samples were collected from the Northern 
Off-Site Ditch. The mercury results indicate that the Ditch was 
impacted by overland flow from the LCP Site (Figure 6) . 

Groundwater: 

Groundwater at the Site is found in two layers separated by an 
aquitard consisting of silt and clay. The shallower layer 
(overburden zone) is within the fill ~nd the peat subunit of the 
tidal marsh deposits. The deeper layer (bedrock zone) is within 
the upper portion of the bedrock. 

Samples of the overburden groundwater were collected from 
· twenty~one wells and showed exceedances of the applicable state 
groundwater standards for several constituents, including 
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• mercury, arsenic and some VOCs (Figure 7a-7d). Dissolved mercury 
concentrations ranged from non-detect (NO) to 164 ppb. 
Concentrations of other constituents, such as chlorobenzene 
(from NO to 16,200 ppb), benzene (ND to 848 ppb) and arsenic (up 
to 275 ppb), showed high levels of exceedances. The overburden 
groundwater is classified as Clas.s II-A, meaning existing New 
Jersey Groundwater Quality Standards (NJGWQS) are applicable. 
However, due tq the shallow.depth and low·production potential 
of the zone, it could not be used as a source of potable water 
in New Jersey. 

Due to naturally occurring levels of total dissolved solids and 
chloride, the bedrock zone has been reclassified by the Stat.e of 
New Jersey to Class III-B groundwater, meaning it cannot be used 
as a source of potable water. Due to the high levels of TDS 
(i.e., greater than 10,000 parts per million), EPA would also 
consider this aquifer non-potable. According to NJ regulations 
(N.J.A.C. 7:9C-1.7(f)), Class III-B groundwater requires the 
development of site-specific criteria. The criteria shall be 
more stringent than necessary t6 ensure that there will be no: 
impairment of existing uses of groundwater; resulting violation 
of surface water quality standards; release of pollutants to the 
ground surface, structures or air in concentrations that pose a 
threat to human health; or violation of constituent standards 
for downgradient classification areas to which there is a 
·significant potential for migration of groundwater pollutants. 

Those site specific criteria have.not 'yet been developed, so 
currently the bedrock ZQne has no applicable standards. In order 
to p~otect downgradient surface water, while site specific 
groundwater criteria are being developed, the NJDEP h~s 
suggested·using state surface water standards as the bedrock 
zone's interim criteria. 

Sample results from 10 bedrock wells show that mercury and other 
constituents exceed surface water standards in the bedrock zone. 
The highest concentrations of mercury, benzene and chlorobenzene 
were 11 ppb, 383 ppb and 14 ppb, respectively. Potentiometric 
studies indicate that the groundwater in the bedrock zone 
underlying the Site is currently being controlled by a pump and 
treat remedy at the adjacent GAF Corporation site (Figure. 8). 

Building Debris: 

Over ten buildings and structures remain on the LCP.property. 
The buildings are in a state of disrepair and in the case of the 
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former mercury cell buildings,· unsafe to enter. Anecdotal 
evidence suggests that the buildings' porous materia~ contains 
free elemental mercury. The amount of building material on Site 
is roughly 32,000 cubic yards (61,000 tons). 

Soil Vapor: 

Fourteen soil vapor samples were collected throughout the Site 
as part of the RI field investigation. Samples from 10 probes 
were tested for VOCs qnd samples from 4 probes were tested for 
mercury vapors. 

Mercury vapors were detected in each of the 4 samples that were 
tested. The concentrations ranged from 0.2 to 2.5 micrograms per 
cubic meter ().lg/m31 • 

The VOCs detected in the soil vapor are similar to.those that 
were detected in the soil. The VOCs in soil vapor include 
chlorobenzene; benzene~ toluene, ethylbenzene and xylenes (BTEX) 
compounds; hexachlorobutadiene; chloroform and TCE. 

Conceptual Site Modal 

A conceptual site model was developed to integrate all the 
different types of information collected during'the RI. 

Contaminants associated with the Site media fall into three. 
general categories: 

1) Contaminants associated with Site operations either 
directly from the chlor-alkali process or from spilled or 
discharged contaminants related to general facility 
operations 

. 2) Contaminants that are incidental to anthropogenic fill 
3) Contaminants from other sources, such as storm-water runoff 

or sediment transport from the Arthur Kill 

Site-related contamination originated in the upland 
manufacturing facility area. During the period of chlor-alkali 
operation, mercury was discharged to the environment 
atmospherically or to the ground through spills or waste 
disposal. While the concentrations vary, mercury is a pervasive 
contaminant dispersed continuously across the Site. High 
concentrations of mercury remain in soils, including visual 
evidence of elemental mercury. Vertical migration of mercury in 
soils beneath the fill appears to have been relatively limited. 
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The deeper fill contains substantially lower total mercury 
concentrations than the sha~low fill, with only half as many 
exceedances of the applicable soil standard (New Jersey 
nonresidential direct contact soil remediation standard, 65 
mg/kg). Seventy~five percent of the native material underlying 
the fill (tidal marsh deposits and the g~acia1 till) contained 
mercury below that standard. 

Six of the twenty unfiltered samples from the overburden 
groundwater exceeded the New Jersey Groundwater Quality Standard 
(GWQS) for mercury (2 ppb) (Figure 7a) while only two of the · 
filtered samples exceeded 2 ppb (Figure 9. In addition, 
dissolved (i.e., filtered samples) levels of mercury were 
undetected in most of the samples located between the production 
area and South Branch Creek. 

This pattern of mercur~ groundwater d~tections appears to 
indicate that there is a general absence of lateral migration of 
mercury in overburden groundwater. 

Only three of the unfiltered bedrock groundwater samples 
contained detectable mercury (Figure 10) and those are likely 
related to an off-site source (i.e., the GAF site). These 
bedrock mercury detections were limited to the western portion 
of the LCP Site. Based on the potentiometric surface contours, 
it appears tha~ pumping from the adjacent GAF Site is 
effectively capturing the bedrock groundwater under the LCP Site 
(Figure 8). 

These soil and groundwater observations are consistent with the 
presence of mercury in an insoluble form. The results of the 
sequential extraction analyses performed on soils confirm that 
the majority of mercury exists in Site soils as insoluble 
species (mercuric sulfide and elemental mercury). For this 
reason, migration in groundwater has been limited and minimal 
further migration is an.ticipated. 

The mercury detected at high concentrations in South Branch 
Creek and the Northern Off-Site Ditch (both sediments and the 
low marsh soils adjacent to the creeks, which reflect sediment 
deposition during.tidal surges or storm events) is likely due to 
soil-bound mercury moving via advective flow into the near~st 
surface water body. 

The presence of elevated mercury in soils along the alignment of 
the historic South Branch Creek channel and the 'southern 
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boundary of the LCP Site is consistent with the overland release 
migration mechanism. Both uncontrolled stormwater run-off and 
piped discharges are likely to have contributed to transport. 
Mercury that was atmospherically deposited to near-facility 
surface soils could also have been transported via run-off •. 
Subsequent tidal mixing and continuous suspension/redeposition 
may explain why clearer gradients with sediment depth are not 
uniformly observed. 

Changes in Site drainage patterns after 1976 and the cessation 
of chlor-alkali manufacturing activitie~ in 1985 would have 
_dramatically decreased the qu·antity of overland releases to 
South Branch Creek after that time. Furthermore, the flat 
gradient at the Site and lack of drainage structures provide for 

·minimal ongoing stormwater discharge to South Branch Creek. 

There is a tendency for elemental mercury to appear at the . 
ground surface duri~g rain events; however, elemental mercury is 
highly insoluble and should experience negligible entrainment 
given the minimal run-off overall from the Site to South Branch 
Creek. Since groundwater is a negligible source of mercury to 
surface water, the transport of mercury to South Branch Creek 
can be considered largely historic. 

Mercury in South Branch Creek sediments (Figures Sa through Sd) 
and adjacent low marsh soils is present at the highest 
concentrations in the areas closest to the former manufacturing 
facility (Transect A) and the possible drainage inputs from the 
large concrete pipe that drains at Transect C. The correlation 
of the existing pattern of mercury presence with historical 
inputs .known to have ceased decades ago strongly indicates that 
outward mercury migration from the channel is now limited. The 
attenuation of mercury concentrations in sediments as South 
Branch Creek reaches the Arthur Kill provides further support 
for limited sediment transport, since extensive mixing over time 
would haye reduced or eliminated the clear concentration 
gradient. 

Storrnwater drainage from the southern portion of the LCP Site, 
adjacen.t to the Northern Off-Site Ditch appears to have remained 
consistent throughout the operational history at the LCP plant. 
The spatial distribution·of mercury found in the Northern Off
Site Ditch sediments is consistent with a~ overland migration of 
contaminants in ~tormwater runoff from the former hydrogen plant 
area. 
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The migration of low levels of mercury that suspend in surface 
water may be environmentally significant because mercury can be 
of concern in the environment at low concentrations. However, 
this pathway is unlikely to serve as a mechanism for moving or 
altering the bulk mass of mercury present in sediments. 

There may be some solubilization, chemical transformation, and 
volatilization of the small amount of mercury that· resides in 
the water column. Again, these processes affect a vanishingly 
small proportion of the mercury load in sediments and are not 
significant from a bulk transport perspective. However the small 
amount (approximately 0.1 to 0.2 percent) of mercury in surface 
water that has become methylated will have a high 
bioconcentration factor, meaning it could impact biota even at 
relatively low concentrations. Sediments are also likely 
contributing to biological accumulation, as evidenced by the 
elevated concentrations of mercury in the fiddler crab. 

Both fish and crab serve as prey sp·ecies that can contribute to 
mercury biomagnifications up the food chain. Therefore, while 
the significance of this pathway from a bulk transport 
perspective is unknown,· movement from sediment into biota is an 
environmentally significant migration pathway. 

PCBs, PCNs, hexachlorobenzene (HCB), and polychlorinated· 
dibenzodioxins/polychlorinated dibenzofurans (PCDDs/PCDFs) 
originating in soils adjacent to the former facility, would be 
expected to behave in a similar manner as mercury, traveling 
primarily via run-off adsorbed onto solids. PCBs were generally 
low in South Branch Creek sediments (undetected or at part-per
billion levels), but demonstrated a similar pattern to mercury, 
with the highest concentrations at Transects A and C (Figure 
11). PCBs were not detected in Arthur Kill sediments, indicating 
attenuation with distance from the Site. HCB movement appears to 
have been minimal, as this compound was undetected in South 
Branch Creek samples except for one occurrence of 1.5 mg/kg in 
the 0.5-1.0-foot sediments at Transect C and two detections 
under 0.2 mg/kg in low marsh·soils at Transect. HCB was also not 
detected in the Northern Off-Site Ditch. 

Lower-chlorinated chlorobenzenes appear to have migrated to 
South Branch Creek and the Northern Off-Site Ditch via the same 
mechanism of adsorption/run-off. These constituents, which have 
higher solubility than the other COCs, have also partitioned 
into groundwater, as has benzene. A portion of what is observed 
in South Branch Creek and the Northern Off-Site Ditch may be 
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attributable to the localized discharge of chlorobenzenes in 
shallow groundwater. However, this mechanism is unlikely to 
account for more than a small proportion of what is observed in 
sediments. These more soluble COCs have relatively short 
residence times in surface water due to volatilization and their 
higher aqueous solubility results in less partitioning to 
sediment. Thus, relatively little benzene and chlorobenzene is 
observed in sediment compared with the higher-chlorinated 
compounds, which are more likely to have migrated,adsorbed to 
solids. 

The presence of contaminants in soils not associated with Site 
operations is attributable to anthropogenic fill, regional 
contamination, or other historic sources to South Branch Creek. 

The markedly elevated arsenic noted in sediments (concentrations 
greater than the maximums .detected in any of the soil units) 
appears to be related to a local source likely other than the 
LCP Site. Sout·h .Branch Creek received inputs from other nearby 
facilities, inc.luding the GAF site. 

CURRENT AND PO'l'EN'liAL Ft1TURB SITE AND RESOURCE USES: 

Groundwater Uses: As described previously, the groundwater at 
the Site is found in two layers separated by a silt/clay 
aquitard. The shallower overburden layer is considered by New 
Jersey to be Class II-A, a source o·f potable water; however, the 
water cannot be used as a potable resource. The bedrock zone has 
been reclassified by New Jer.sey to be Class III-B groundwater, 
which means it·is unsuitable for potable use. 

LCP ProP,erty uses: The LCP Site, which includes the LCP property 
and the Off-Site Ditch area, is currently unused, but is zoned 
for commercial and industrial uses. EPA has consulted with local 
municipal authorities and the Site is being considered as part 
of an area-wide industrial/commercial redevelopment plan. The 
redevelopment plan would not change the zoning. 

SUMMARY OJ' SITE RISKS 

As part of the RI, a baseline risk assessment was conducted to 
estimate the current and future effects of contaminants on human 
health and the environment. A baseline risk assessment is an 
analysis of the potential adverse human health and ecological 
effects of releases of hazardous substances from a site in the 
absence of any actions or controls to mitigate such releases, 
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under current and future land and groundwater uses. 

Human Health Risk Assessment 

A Baseline Human Health Risk Assessment (BHHRA) was conducted to 
estimat~ current and future effects Qf.contaminants on human 
health. A BHHRA is an analysis of the potential adverse human 
health effects caused by hazardous substance exposure in the 
absence of any actions to control or mitigate these exposures 
under current and future Site uses. It prov.ides the basis for 
taking action and identifies the contaminants and exposure 
pathways that need to be addressed by the remedial action. This 
section of the ROD summarizes the results of the baseline risk 
assessment for this Site. Tables 1 through 6 provide a summary 
of relevant infor.mation from the BHHRA (i.e. exposure pathways 
and chemicals found to pose unacceptable risk to human health). 

The risk assessment document for this Site, entitied _Final Human 
Health Risk Assessment, dated May 2011 is available in the 
administrative record file and Site repository. 

A four-step process is utilized for ass~ssing site-related human 
health risks for reasonable maximum exposure scenarios, as 
follows. 

Hazard Identification - uses the analytical data collected 
to identify the contaminants of potential concern (COPCs) 
at the Site for each medium, with consideration of a number 
of factors explained below. 

Exposure Assessment - estimates the magnitude of actual 
and/or potential human exposures, the frequency and 
duration of these exposures, and the pathways (e.g., 
ingesting contaminated soil) by which humans are 
potentially exposed. · 

Toxicity Assessment- determines the types of adverse health 
effects associated with chemical exposures,. and the 
relationship.between magnitude of exposure (dose) and 
severity of effect (response) . 

Risk Characterization - summarizes and combines outputs of 
the exposure and toxicity' assessments to provide a 
quantitative assessment of Site-related risks. The risk 
characterization also identifies contamination with 
concentrations that exceed acceptable levels, def~ned by 
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the NCP as an excess lifetime cancer risk greater than 1 x 
10-6 - 1 x 10~ or a Hazard Index greater than 1.0; 
contaminants at these concentrations are considered COCs 
and are typically those that ,will require remediation at 
the Site. Also included in this section is a discussion of 
the uncertainties associated with these risks. 

Hazard Identification 
In this step, analytical data collected during the RI was used 
to identify contaminants of potential concern (COPCs) in the 
soil, sediment, surface water and groundwater at the Site based 
on factors such as toxicity, frequency of occ~rrence, fate and 
transport of the contaminants in the environment, concentrations 
of the contaminants as well as their mobility and persistence. 

Surface (less than two feet deep) and subsurface (greater than 
two feet deep) soil, overburden groundwater, South Branch Creek 
sediment/bank soil and soil vapor samples were collected.between 
July 2001 and May 2008 as part of the remedial investigation. A 
comprehensive list of all Site COCs can be found in the Table 2 
series of the May 2011 Final Human Health Risk Assessment 
report. 

Exposure Assessment 
In this step, the different exposure scenarios and'pathways 
through which people might be exposed to the contaminants 
identified in the previous step were evaluated. 

Consistent with Superfund policy and guidance, the BHHRA is a 
baseline human health risk assessment and therefore assumes no 
remediation or institutional controls to mitigate or remove 
hazardous substance releases. Cancer risks and noncancer hazard 
indices were calculated based on an estimate of the.reasonable 
maximum exposure (RME) expected to occur under current and 
future conditions at the Site. The RME is defined as the highest 
exposure that is reasonably expected to occur at a Site. 

The exposure assessment identified potential human receptors 
based on a review of current·and reasonably foreseeable future 
land use at the Site. The Site is located on Tremley Point in 

.Linden, a heavily industrialized peninsula in Union County, New 
Jersey. Land use surrounding the Site is primarily industrial. 
The Site is currently zoned heavy industrial. In February of 
2009, bedrock groundwater was reclass,ified to Class III-B non
potable groundwater. Based on the Class III-B reclassification, · 
drinking water wells cannot be drilled and narrative groundwater 
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criteria would apply to bedrock groundwater in the affected 
area. NJDEP classified overburden grounawater below'the Site as 
Class II-A groundwater; therefore, future potable use of 
groundwater was evaluated. Groundwater is not currently used for 
drinking water at the Site. Future potable use of bedroc.k 
groundwater is prohibited and in the overburden is highly 
unlikely. 

Based on information gathered during the RI, such as zoning and. 
demographic information, several exposure scenarios for the Site 
were selected. For current land use scenario, the following .· 
exposure scenario was evaluated: 

adolescent trespassers contacting/ingesting surface 
water/sediment in South Branch Creek. 

For potential future land uses, the following exposure scenarios 
were evaluated: 

- commercial/industrial workers contacting/ingesting 
surface soil, or inhaling vapors from surface soil; 

- site-specific workers contacting/ingesting/inhaling 
surface soil; 
construction/utility workers 
contacting/ingesting/inhali~g surface/subsurface soil; 

- commercial/industrial workers ingesting overburden 
groundwater; 
construction/utility workers 
contacting/ingesting/inhaling vapors from shallow 
groundwater; 

- adolescent trespassers contacting/ingesting/inhaling 
surface soil; 

- adolescent trespassers contacting/ingesting surface 
water/sediment in South Branch Creek; and 
indoor workers inhaling vapors migrating from the 
subsurface into indoor air. 

Table 2 presents all exposure pathways considered in the BHHRA, 
and the rationale for the selection or exclusion of each 
pathway. Since the South Branch Creek is generally unsuitable 
for fish species that are used for human consumption, and 
considering the industrial setting and substantial barriers to 
fishing access (i.e., small boat via the Arthur Kill and only 
during high tide), the fish/shellfish consumption p~thway for 
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South Branch Creek is-considered incomplete and was not 
evaluated in the HHRA. 
Toxicity Assessment 
In this step, the types o.f adverse health effects associated 
with contaminant exposures and the relationship ·between 
magnitude of exposure and severity of adverse health effects 
were determined. Potential health effects are contaminant-· 
specific and may include the risk of developing cancer over a 
lifetime or other noncancer health·effects, such as changes in 
the normal functions of organs within the body (e.g., changes in 
the effectiveness of the immune system). Some contaminants are 
capable of causing both cancer and noncancer health effects. 

Under current EPA guidelines, the likelihood of carcinogenic 
risks and noncancer hazards due to exposure to Site chemicals 

·are considered separately. Consistent with current EPA policy, 
it was assumed that the toxic effects of the Site-related 
chemicals would be additive. Thus, cancer·and noncancer risks 
associated with exposures to individual COPCs were summed to 
indicate the potential risks and hazards associated with 
mixtures of potential carcinogens and non-carcinogens, 
respectively. 

Toxicity data for the human health risk assessment were provided 
by the Integrated Risk Information System. (IRIS) database, the 
Provisio~al Peer Reviewed Toxicity Database (PPRTV), or another 
source that is identified as an appropriate reference for 
toxicity values consistent with EPA's directive on toxicity 
.values. Toxicity values can be found in Tables 3 and 4. 
Additional toxicity information for all COPCs is presented in 
the Table 5 and 6 series of the May 2011 Final HHRA. 

Risk Characterization 
This step summarized and combined outputs of the exposure and 
toxicity assessments to provide a quantitative assessment of 
Site risks. Exposures were evaluated based on the potential risk 
of developing cancer and the potential ~or noncancer health · 
hazards. 

For carcinogens, risks are generally expressed as the . 
incremental probability of an individual developing cancer over 
a lifetime as a result of exposure to a carcinogen, using the 
cancer slope factor (SF) f~r oral and dermal exposures and the 
inhalation unit risk (IUR) for inhalation exposures. Excess 
lifetime cancer risk for oral and dermal exposures is calculated 
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from the following equation, while the equation for inhalation 
exposures uses the IUR, rather than the SF: 

Risk = LADD x SF 

Where: Risk = a unit-less probability (1 x 10-6
) of an 

individual developing cancer 
LADD = lifetime average daily dose averaged over 
70 years (mg/kg-day) 
SF = cancer slope factor, expressed as [1/ (mg/kg-day)J 

The likelihood of·an individual developing cancer is expressed 
as a probability that is usually expressed in scientific 
notation (such as 1 x 10-4

). For example, a 10-4 cancer risk 
means a "one-in-ten-thousand excess cancer ·risk"; or one 
additional cancer may be seen in a population of 10,000 people 
as a result of exposure to Site contaminants under the 

. conditions explained in the Exposure Assessment. Current 
Superfund guidelines for acceptable exposures are an individual 
lifetime excess cancer risk in the range of 10-4 to 10·6 

(corresponding to ·a ·one-in-ten-thousand to a one-in-a-million 
excess cancer risk) with 10-6 being the point of deP,arture . 

For noncancer.health effects, a hazard index (HI) is calculated. 
The HI is determined based on a comparison of expected 
contaminant intakes and benchmark comparison levels of intake 
(reference doses, reference concentrations). Reference doses 
(RfDs) and reference concentrations (RfCs) are estimates of 
daily exposure levels for humans (including s·ensitive 
individuals) which are thought to be safe over a lifetime of 
exposure. The estimated intake of chemicals identified in 
environmental media (e.g., the amount of a chemical ingested 
from contaminated drinking water) is compared to the RfD or the 
RfC to derive the hazard quotient (HQ) for the contaminant in 
the particular medium. The HI is obtained by adding the hazard 
quotients for all compounds within a particular medium that 
impacts a particular receptor population. 

The HQ for oral and dermal exposures is calculated as below. 
The HQ for inhalation exposures is calculated using a similar 
model that incorporates the RfC, rather than the RfD. 

HQ = Intake/RfD 

Where: HQ = hazard quotient 
Intake = estimated intake for a chemical (rng/kg-day) 
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RfD = reference dose (mg/kg-day) 

The intake and the RfD will represent the same exposure period 
(~.e., chronic, subchronic, or acute). 

The key concept for a noncancer HI is.that a "threshold level" 
(measured as an HI of less than 1) exists below which noncancer 

· health effects are not expected to occur. 

The HI is calculated by summing the HQs for all chemicals for 
likely exposure scenarios for a specific population. An HI 
greater than 1.0 indicates that the potential exists for non
carcinogenic health effects to occur as a result of Site-related 
exposures, with the potential .for health effects increasing as 
the HI increases. When the HI calculated for all chemicals for a 
specific population exceeds 1.0, separate HI values are then 
calculated for those chemicals which are known to act. on the 
same target organ. These discrete HI values qre then compared 
to the acceptable limit of 1.0 to evaluate the potential for 
noncancer health effects on a specific target organ or system. 
The HI provides a useful reference point for gauging the · 
potential significance of multiple contaminant exposures within 
a single medium or across media. 

The highest noncancer (HI=190) risk was calculated be a future 
industrial or commercial worker on the unremediated Site. 
Specific cancer and noncancer risks are summarized in Tables 5 
and 6. Exposure to mercury (elemental and inorganic), vanadium 
and furan in soil and arsenic, cobalt, iron, manganese, mercury, 
methyl mercury, vanadium, furan, p-chloroaniline,.benzene, 
chlorobenzene and dioxin i~ shallow groundwater posed an 
unacceptable human health risk. 

EPA anticipates that the remedy will reduc~ exposure to mercury 
and other Site COCs in soil, sediment, groundwater and building 
material, resulting in the interruption of unacceptable risks to 
trespassers, commercial/industrial workers, site-specific 
workers, and construction/utility worke~s. 

Ecological Risk Assessment 

A part of the Rr,· ecological risk was evaluated to. determine the 
likelihood that adverse ecological effects·are occurring or may 
potentially occur as a result of th~ Site-related contamination. 

The risk assessment was performed in accordance with EPA's 
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Ecological Risk Assessment Guidance for Superfund eight step 
approach. As part of that approach, a Screening Level Ecological 
Risk Assessment (SLERA) was conducted to identify potential 
environmental risks associated with the Site. The SLERA 
indicated there was a potential for adverse ecological effec~s. 
Therefore a more thorough study, called a Baseline Ecological 
Risk Assessment (BERA), was performed. 

The BERA evaluated the following potentially complete receptor 
exposure pathways (and representative receptors): 

• Exposure of benthic macroinvertebrates to contaminated 
sediment/bank soil in South Branch Creek; 

• Exposure of estuarine fish to contaminated sediment and 
surface water in South Branch Creek; 

• Exposure of omnivorous mammals "(raccoon; Procyon lotor) to 
contaminated sediment/bank soil, surface water, and prey 
items in South Branch Creek; 

• Exposure of piscivorous mammals (mink; Mustela visop) to 
contaminated sediment/bank soil, surface ~ater, and prey 
items in South Branch Creek; 

• Exposure of sediment-probing birds (spotted sandpiper; 
Actitis macularia) to contaminated sediment/bank soil, 
surface water, and prey items in South Branch Creek; 

• Exposure of pi sci vorous birds (great blue heron; Ardea 
herodias) to :contaminated sediment/bank soil, surface . 
water, and prey items in South Branch Creek; 

• Exposure of invertivorous mammals (short-tailed shrew; 
Blarina brevicauda) to contaminated soil and prey items in 
the upland area of the Site; 

• Exposure of carnivorous mammals (red fox; Vulpes vulpes) to 
contaminated soil and prey items in"the upland area ~f the 
Site; 

• Exposure· of invertivorous birds (American woodcock; 
Scolopax minox) to contaminated soil and prey items in the 
upland area of the ~ite; and 
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• Exposure of carnivorous birds (red-tailed hawk; Buteo 
jamaicensis) to contaminated soil. and prey items ·in the 
upland area of the Site. 

Potential risks to benthic macroinvertebrate communities were 
primarily evaluated by comparing sediment COC concentrations in 
South Branch Creek to sediment be·nchmarks; additionally, bulk 
sediment toxicity testing was performed for lethality and growth 
(acute toxicity tests). Potential risks to estuarine fish 
communities in South Branch Creek were evaluated by comparing 
fish tissue COC concentrations to tissue toxicity reference 
values (TRVs). Potential risks'to populations of upper trophic 
level (wildlif~) receptors at the Site were evaluated using food 
chain models to calculate dietary doses, which were compared to 
dietary TRVs to ·yield a quantitative estimate of risk. 

Two exposure levels were consid~red for evaluating potential 
ecological risks. The RME scenario considered exposure to upper
bound exposure point concentration (EPC) estimates (95 percent 
upper confidence levels or maximum concentrations) and the 
central tendency exposure (CTE) scenario considered mean 
concentrations. 
Note that EPCs did not account for visible elemental mercury as 
it was not possible to analyze these samples using conventional 
methods; however, it is assumed that areas with visible · 
elemental mercury pose unacceptable .risks to potential 
ecological receptors. If available, multiple effects levels were 
also considered. A range of screening levels and tissue toxicity 
reference values (TRVs) that correspond to various effects were 
considered for benthic macroinvertebrates and estuarine fish, 
respectiv-ely. For wildlife receptors, both 'no observable 
adverse effe~t level' (NOAEL) and 'lowest observed adverse 
effect level' (LOAEL) TRVs were considered. 

The results of the BERA support the following conclusions: 

• Several COCs in South Branch Creek sediment have the 
potential to result in adverse ecological effects to 
benthic macroinvertebrates as determined by comparison to 
marine sediment screening levels. Arsenic, barium, mercury, 
and methyl mercury are expected to be the primary risk · 
drivers. South Branch Creek sediment acute toxicity testing 
results also indicated a potential for reduced benthic 
invertebrate survival. 

19 

R2-0062872 

• 

• 

• 



• 

•• 

• Fish tissue concentrations measured in South 'Branch Greek were within the range of tissue TRVs identified in the primary literature, indicating that South Branch Creek COCs are not bioaccumulating to a level likely to adversely -affect populations of estuarine fish. 

• Ecological risks for omnivorous mammals (raccoons), 
piscivorous mammals (mink), and piscivorous birds (great blue herons) exposed to COCs in South Branch Creek were below established risk levels. However, there is a 
potential for ecological risk to sediment-probing birds (spotted sandpiper) exposed to COCs in ~outh Branch Creek. Primary risk drivers are arsenic, barium, and mercury. 

Area~ of visible elemental mercury contamination in the upland area of the Site could not be quantitatively evaluated. For the purposes of the SERA, areas with visible elemental mercury were· assumed to present unacceptable risk for potential ecological receptors. 

• No unacceptable risks were identified for carnivorous 
mammals (red foxes) exposed to· COCs in the upland area of .the Site. There is a potential for ecological risk to insectivorous mammals (short tailed shrews), invertivorous birds (American woodcocks), and carnivorous birds (red
tailed hawks) . Although the Site may serve as a wildlife 
corridor for terrestrial species, significant ecological exposure to soil is not expected to occur given the highly disturbed habitat, lack-of prey species and vegetation, 
limited e~posure potential due to buildings, pavement and gravel on Site, and anticipated future land use. Based on calculated risk estimates, primary risk drivers in the 
upland area are mercury and hexachlorobenzene. 

In summary, elevated HQ risks were estimated in the. BERA for benthic invertebrates and sediment probing birds for exposure to several COCs in South Branch Creek. These risks are consistent with the reduced survival in the acute toxici~y sediment testing results. These data support the premise that Site contaminants in sediment are sufficient to cause adverse alterations to the functioning of benthic invertebrate communities. Elevated 
concentrations of the COCs are generally higher in samples closer to the former facility. Arsenic, barium, and mercury are the pcimary risk drivers in South Branch Creek. 
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Elevated HQ risks were estimated ·in this BERA for.terrestrial 
mammals (invertivores) and birds (invertivores and, to a lesser 
extent, carnivores). Primary risk drivers are mercury (including 
visible elemental mercury) and hexachlorobenzene. Concentrations 
tend to be focused in areas near the former operational areas of 
the Site. 

Uncertainties 

The procedures and inputs used to assess risks in these evalua
tions, as in all such assessments, are subject to a wide variety 
of uncertainties. In general, the main sources of uncertainty 
include: 

- environmental chemistry sa~pling. and analysis 
- environmental parameter measurement 

f~te and transport modeling 
- exposure parameter estimation 
- toxicological data 

Uncertainty in environmental sampling arises in part from the 
_potentially uneven distribution of chemicals in the media sam
pled. Consequently, there is uncertainty as to the actual levels 
present. Environmental chemistry analysis error can .stem from 
several sources, including the errors inherent in the analytical 
methods and characteristics of the matrix being sampled. 

Uncertainties in the exposure assessment are related to 
estimates of how often an individual would actually c"ome in 
contact with the chemicals of concern, the period of time over 
which such exposure would occur, and in the models used to 
estimate the concentrations of the chemicals of concern at the 
point of exposure. 

Uncertainties in toxicological data occur in extrapolating both 
from animals to humans and from high to low doses of exposure, 
as well as from the difficulties in assessing the toxicity of a 
mixture of chemicals.· These uncertainties are addressed by 
making conservative assumptions concerning risk and exposure 
parameters throughout the assessment. As a result, the risk 
assessment provides upper-bound estimates of the risks to 
populations near the Site, and is highly unlikely to underes
timate actual risks related to the Site. 

More specific information concerning public health and 
environmental risks, including a quantitative evaluation of the 
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degree of risk associated with various exposure pathways, is 
presented in the HHRA and BERA reports, which can be found in 
the administrative record for this Site. The response action 
selected in this ROD.is necessary to protect public health and 
the environment from actual or threatened·releases of hazardous 
substances to the environment. 

REMBDIAL ACTION OBJECTIVES: 

Remedial Action Objectives. (RAOs) are specific goals to protect 
human health and the environment. These objectives are based on 
available information and standards such as Applicable and 
Relevant or Appropriate Requirements (ARARs) and risk-based 
levels established in the risk assessment. 

The Site is a former industrial property in the midst of other 
industrial properties that have been sub~ect to separate . 
remedial actions. Thus EPA considered remedies that manage waste 
in place (a "waste management area") consistent with remedies at 
neighboring properties. 

The RAOs are: 

• Reduce or eliminate potential current and future 
unacceptable risks to human and ecological receptors 
resulting from ingestion and dermal contact with soils and 
groundwater. 

• Reduce or eliminate potential current and future 
unacceptable risks to human receptors resulting from 
inhalation of mercury vapors emanating from soils and marsh 
deposits 

• Reduce or eliminate migration of soil contamination to 
groundwater or surface water. 

• Pr~vent or minimize migration of contaminated groundwater, 
arid, to the extent practicable, remediate to applicable 
standards outside the waste management area. 

• Reduce or eliminate unacceptable risks to human and 
ecological health as a resuit of ingestion or dermal 
contact with Site sediments. 
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• Reduce or eliminate human exposure to contaminated building 
materials.and physical hazards that may result in 
potentially unacceptable risk. 

The cleanup lev.els for the Site's soil (Table 7) including for 
mercury (65 mg/kg) and other COCs (other than naphthalene), are 
based on the New Jersey Soil Remediation Standard for direct 
contact to non-residential soils. For naphthalene, a risk-based 
cleanup goal has been developed. 

EPA has concluded that soil containing visually observable 
elemental mercury is considered principal threat waste (PTW). 
The Arthur Kill has numerou.s sources of mercury contamination; 
the mercury contamination in the Arthur Kill near the LCP Site 
does not appear to be distinguishable from the levels found 
throughout the Arthur Kill/Newark Bay complex. Since any areas 
of remediated Site sediments in the South Branch Creek and 
Northern Off-Site Ditch are likely to be impacted by 
contaminated sediments in the ·Arthur Kill, the cleanup levels 
for the sediments will be set at levels consistent with those 
found in the Arthur Kill. 

For groundwater, the cleanup goal for the overburden zone is the 
New ~ersey Groundwater Quality Standard for Class IIA 
groundwater. The bedrock zone has been classified Class III-B, 
which requires the development of state approved site specific 
criteria. The cleanup levels for the COCs iri the bedrock aquifer 
will be the New Jersey Surface Water Standards for saline 
waters. Should the State proceed with developing criteria for 
this Class III-B aquifer, EPA will assess the remedy at that 
time to ensure protectiveness. ' 

DESCRXPTION OF ALTERNATIVES: 

Section 121 (b) (1) of CERCLA (42 u.s.c. 96i1(b) (1))requires that 
each remedial alternative be protective Qf human health and the 
environment, be cost-effective, comply with other statutory 
laws, and utilize permanent solutions and alternative treatment 
technologies and resource recovery technologies to the maximum 
extent practicable. In addition, CERCLA includes a preference 
for the use of treatment as a principal element for th.e 
reduction of toxicity, mobility or volume of hazardous 
substances. 

23 

R2-0062876 

• 

• 

• 



•• 

• 

• 

Potential applicable technologies were identified and screened 
using effectiveness, implementability and cost as the criteria, 
with the most emphasis on'the effectiveness of the remedial 
action. Those' technologies that passed the initial screening 
were then assembled into five remedial alternatives. 

Except for the No Action alternative (Alterative 1), each 
remedial alte~native would be coupled with institutional 
controls to limit the potential exposure of the public to the 
Site contaminants. Institutional controls are typically 
restrictions placed to minimize human exposure, while allowing 
continued monitoring. Institutional controls are generally used 
in conjunction with remedial technologies. Consistent with 
expectations set out in the Superfund regulations, none of the 
remedies rely exclusively on institutional controls to achieve 
protectivehess. 

The time frames below for construction do not include the time 
for designing the remedy or the time to procure necessary 
contracts. Because all the alternatives result in contamination 
remaining on the Site above levels that would allow for 
unlimited use and unlimited exposure, a review will be conducted 
every five years (five-year reviews) . 

Alternative ~ - No Action 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth 
Timeframe 

$0 
$0 
$0 

0 years 

The No Action alternative.was retained for comparison purposes 
as required by the National Oii and Hazardous Substances 
Pollution Contingency Plan (NCP), the regulation under which EPA 
implements the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) . No remedial actions 
would be implemented as part of the No Action alternative. This 
alternative does not include institutional controls. 

Alternative 2 
Total Capital 
Operation and 
Total Present 
Timeframe 

- Partial Containment (Treatment 
Cost $19.9 million 
Maintenance $ 1.1 million 1 

Net Worth $21.0 
2 Years 

Cap) 

l Operation and maintenance costs for the remedial alternatives are presented 
as the 30-year present worth of this work. 
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An imp~rmeable cap would .be installed over virtually the entire 
Site to both prevent direct contact with contaminated soils, 
prevent overland transport of contamination and to interrupt the 
.potential for inhalation exposure to mercury vapor. The area 
under the cap, including the overburden layer of groundwater, 
would be considered the waste management area. The cap.would 
incorporate a soil layer, and a three-inch thick treatment layer 
of sulfur placed under an impermeable geosynthetic membrane. The 

. geosynthetic membrane (and the sulfur layer for mercury) would 
serve to prevent vaporization of mercury (and other 
contaminants) as well as prevent rainwater infiltration into the 
underlying groundwater. 

Since. the sediments would likely be recontaminated by sediments 
from the Art.hur Kill', source reduction would be the focus of the 
sediment remedy. The cleanup level for ~he 'South Branch Creek 
and·Northern Off-Site Ditch sediments would be set at levels 
consistent with Site COC concentrations found in the Arthur Kill 
sediments. Sediments with unacceptable levels of contaminants·in 
the downstream portion of the South Branch Creek.as well as in 
the Northern Off-Site Ditch would be excavated and placed in the 
upstream portion of the South Branch Creek. The up~tream portion 
would then be placed under the cap. The downstream portion and 
the Northern Off-Site Ditch would be restored w-ith clean 
sediment, and the adjacent wetlands reconstructed. In addition, 
wetlands mitigation would be implemented at another location for 
the area that has been lost under the cap. 

The buildings on Site would be demolished in a controlled 
manner. Steel and other non-porous material would be segregated, 
decontaminated and recycled. Porous material that has visible 
signs of contamination would be treated with sulfur. The debris 
would be processed to reduce its size before being placed under 
the cap. 

Alternative 2 would also include collection of groundwater from 
the overburden aquifer layer. A shallow system would be 
installed along the limits of the cap. The collected groundwater 
would be either piped to the adjacent GAF site for treatment, or 
sent to the local publicly owned treatment works for appropriate 
treatment and disposal. Groundwater monitoring wou~d ·be 
performed in the overbu~den aquifer to confirm that there is an 
inward gradient to the Site and in the bedrock aquifer to 
confirm that the deeper groundwater is not being impacted by the 
LCP Site, and continues to be captured by the GAF wells. 
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This remedy would require air monitoring during building 
demolition and work where the soil or sediments are disturbed. 
In addition, this remedy would include institutional controls 
(e.g., a CEA and a deed notice) to prevent exposure to 
contaminated groundwater and to restrict the property to 
industrial or commercial use. A long-term monitoring program 
would be developed to ensure the continued protectiveness of the 
remedy and also to assess potential migration and natural 
degradation of the contaminated groundwater. · 

; 

Alternative 3 Full Containment (Treatment Cap and Barrier Wall) 
Total Capital Cost $23.8 million 
Operation and Maintenance $ 1.1 million 
Total Present Net Worth $24.9 million 
Time frame 3 years 

The Alternative 3 remedy for soils is the same as Alternative 2, 
except it includes a barrier wall~ such as sheet piling, to 
further limit the potential for lateral migration of 
contaminants off-Site. The low permeability barrier wall would 
be installed along the limits of the soil cap and tied into the 
top of the glacial till layer (approximately 15 feet below 
ground surface (bgs)). 

Like Alternative 2, Alternative 3 would include collection of 
groundwater from t.he overburden aquifer layer. However, for 
Alternative 3, the shallow collection system woulq be installed 
along the interior limits of the barrier wall. The system would 
likely consist of a collectionpipe with pump stations as · 
needed. Groundwater monitoring would be performed as described 
in Alternative 2. 

Alternative 3 includes the same remedial components for 
sediments and building materials as Alternative 2, including 
institutional controls and long-term monitoring. 

I 

Alternative 4a and 4b - Full Containment and Partial/Full Depth 
PTW Stabilization 

Alternative 4a 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth 
Timefran\e 

$33. '2 million 
$ 1.1 million 
$34.3 million 

4 years 
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Alternative 4b 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth 
Time frame 

$35.2 m~llion 
$ 1.1 million 
$36.3 million 

4. years · 

Alternative'4a and 4b contains all the components of Alternative 
3. Alternatives 4a and 4b also include treatment of the PTW 
soils through stabilization. Stabiliza.tion would be accomplished 
by in-situ mixing of s~lfur with PTW soil through the use of 
specialized mixing equipment (e.g., augers). The amount of 
sulfur per volume of soil will be determined during the·pre
design studies. Also, specific measures of success will be 
deve.loped during the design phase. 'The measures of succe·ss would 
be used to determine if the full scale stabiliza.tion remedy was 
effective at converting the elemental mercury to mercuric 
sulfide. 

The primary goal of stabilization would be to convert the 
elemental mercury to mercuric sulfide. Mercuric sulfide (i.e., 
cinnabar) is insoluble, does not generate vapors and is a solid 
at ambient temperatures. Two approaches were analyzed for this 
alternative, Alternative 4b is treatment to the full depth of 
the PTW area (up to 17 feet bgs) and Alternative 4a includes 
treatment of only the shallower soils (up to 6 feet bgs). The 
shallower soils contain the majority (more than 80 percent) ot 
the elemental mercury. 

Alternative 5 - Full Containment and Partial/Full Depth P!W 
Excavat~on and ~ff-Site Di•poaal 

Al tezona ti ve Sa 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth 
Timeframe· 

Al terna ti ve Sb 
Total Capital Cost 
Operation and Maintenance 
Total Present Net Worth· 
Timeframe · 

$84.2 million 
$ 1.1 million 
$85.3 million 
3 years 

$96.2 million 
$ 1.1 million 
$97.3 million 
3 years 

Alternative 5 (i.e., Sa and Sb) contains all the components of 
Alternative 3. Alternative 5 also includes removal and off-site 
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disposal of the PTW, and some of the contaminated building 
debris. Post excavation sampling would be performed. Similar to 
Alternative 4, two approaches were considered, removal to the 
full depth of the PTW area (u~ to 17 feet bgs (Sb)) and removal 
of only the shallower (up to 6 feet bgs ('Sa)) soils . 

. COMPAM.TIW ANALYSIS o:r· ALTERNATIVES 

In selecting a remedy, EPA considered the factors set out in 
CERCLA §121, 42 u.s·.c. §9621, by conducting a detailed analysis 
of the viable remedial response measures pursuant to the NCP, 40 
CFR §300.430(e) (9) and OSWER Directive 9355.3-01. The detailed 
analysis consisted. of· an assessment of the individual response 
measure against each of nine evaluation criteria and a 
comparativ~ analysis focusing upon the relative performance of 
each response measure against the. criteria. 

~eshold Criteria - The first two criteria are known as 
"threshold criteria" because they are the minimum requirements 
that each response measure must meet in order to be eligible for 

· selection as a remedy . 

1. Overall Protection of Human Health and the Environment 

OVerall protection of human health and the environment addresses 
whether each alternative provides adequate protection of human 
health and the environment and describes how risks posed through 
each exposure pathway are eliminated, reduced, or controlled, 
through treatment, engineering controls, and/or institutional 
controls. 

Alternative 1 would not provide protection of human health or 
the environment, since uncontained contamination would persist 
in the soils, sediments, groundwater and building material. 
Potential and existing routes of exposure to humans and animals 
would be unrestricted. Also, there would be no mechanism to · 
monitor the migration of the contamination. 

Alternatives 2 through 5 would provide protection of human 
health and the environment by preventing exposure to 
contaminated media through installation of an impermeable cap. 
Alternatives 2 through 5 would also provide protection of human 
health through implementation of institutional controls to 
interrupt potential future exposure. The barrier wall included 
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in Alternatives 3 through 5 would further limit the potential for lateral migration of groundwater contamination. 

2. Compliance with applicable or relevant and appropriate 
requirements (ARARs) 

Section 121 (d) of CERCLA and NCP '300.430(f) (1) (ii) (B) require that remedial actions at CERCLA sites at least attain legally applicable or relevant and appropriate Federal and State requirements, standards, criteria, and limitations which are collectively referred to as "ARARs," unless such ARARs are 
waived under CERCLA section l2l(d) (4). 

Applicable requirements are those cleanup standards, standards of control, and other substantive requirements,. criteria, or limitations promulgated under Federal environmental or State environmental or facility siting laws that specifically·address a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance found at a CERCLA site. Only those State standards that are identified by a state in a timely manner and that are more stringent than Federal requirements may be applicable. Relevant and appropriate requirements are those cleanup standards, standards of control, and other substantive requirements, criteria, or limitations promulgated under Federal environmental or State environmental or facility siting laws that, while not "applicable" to a hazardous substance; 
pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently similar to those encountered at the CERCLA site that their use is well-suited to the particular site. Only those s~ate standards that are identified in a timely manner and are more stringent than Federal requirements may be relevant and appropriate. 

Compliance with ARARs ~ddresses whether a remedy would meet all of the applicable or relevant and appropriate requirements of other Federal and State environmental statutes or provides a basis for invoking a waiver. · 
Concentrations of contaminants exist at levels above the applicable groundwater and soil.standards (e.g., the New Jersey Groundwater Quality Standards and the New Jersey Soil 
Remediation Standards). Except for Alternative 1, all 
alternatives would address the contaminated soil through 
containment and address the overburden groundwater through 
capture, containment and treatment. All alternatives except 
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Alternative 1 would comply with location and action-specific 
ARARs. 

A list of ARARs can be found in Table 8. 

Prima~ Balanc±ng Criteria - The next five criteria, criteria 3 
through 7, are known as ~rimary balancing criteria@. These 
criteria are factors with which tradeoffs between response 
measures are assessed so that the best option will be chosen, 
given site-specific data and conditions. 

3. Long-te~ effectiveness and permanence 

Long-term effectiveness and permanence refers to expected 
residuaJ risk and the ability'of a remedy to maintain reliable 
protection of human health and the envir~nment over time~ once 
cleanup levels have been met.· This criterion includes the 
considera~ion of residual risk that will remain on-site 
following remediation and the adequacy ~nd reliability of 
controls . 

Alternative 1 w.ould not be effective or permanent, since the 
contaminants would not be monitored and there would be no 
mechanism to prevent future exposure. In general, the relative 
degrees of effectiveness and permanence associated with 

. Alternatives 2, 3, 4a and 4b, and Sa and Sb ~re comparable; 
however, Alternatives 4a and 4b would provide an additional 
component of protection by further reducing the potential 
mercury vapor pathway through the conversion of the PTW 
elemental mercury to mercuric sulfide. EPA expects that 
conversion will be permanent. Similarly, Alt.ernatives 5a and 5b 
would.provide additional protection over Alternatives 2 and 3 by 
removing the area of PTW. 

4. Reduction of toxicity, mobility, or volume 
Reduction of toxicity, mobility, or volume through treatment 
refers to the anticipated performance of the treatment 
technologies that may be included as part of a remedy. 

Alternative 1 would not reduce the toxicity, mobiiity and volume 
(TMV) through treatment as no active treatment occurs. All the 
action alternatives would reduce the mobility of the 
contamination through containment, as well as potentially 
reducing some of the toxicity and mobility through conversion of 
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elemental mercury at the cap's "treatment layer." Alternatives 
3, 4a and 4b and Sa and Sb afford additional reduction of. 
mobility through the use of a barrier wall. 

Alternatives 4a and 4b would best meet this criterion by 
reducing the toxicity and mobility of the mercury through 
treatment of the visible mercury to convert it to mercuric·· 
sulfide. Mercuric sulfide is less toxic, less soluble and less 
volatile than elemental mercury. 

Alternatives Sa ~nd Sb would reduce the mobility, but not 
toxicity and volume of elemental mercury at the Site through 
removal and disposal rather than treatment. 

5. Short-Term Effectiveness 

Short-term effectiveness addresses the period of time needed .to 
implement the remedy and any adverse impacts that may be posed 
to workers, the community and the environment during · 
construction and operation of the remedy until cleanup levels 
are achieved. 

For Alternative 1, protection of the community and workers 
during remedial activities would not be applicable as no 
remedial action is occurring. 

Alternatives 2, 3 and Sa and Sb would·have approximately the 
same construction period of about two to three years. 
Alternative 4a and 4b.would have the longest construction period 
(three. to four years) due to the time required to perform in
situ mixing, as well as to perform the necessary pilot studies. 

All the action alternatives would result in a temporary increase 
in short-term mercury vapor emissions over baseline conditions. 
Alternative Sa and Sb would have the largest increase in 

· emissions during the implementation (estimated at between 101 
and 197 pounds). In addition, Alternative Sa and Sb would 
require between 1,000 and 2,000 trucks to first remove the PTW 
soil and debris, and then to bring in substrate to backfill the 
excavate~ areas. Thus, Alternative Sa and Sb is the only option 
that would significantly increase the truck traffic through the 
local community. 

During the remedial work, Alternative 4a and 4b would have the 
smallest increase in mercury vapor emissions (0.5 to 0.8 pounds 
released) because of the widespread use of a sulfur compound. 
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Vapor emissions could impact on-site construction workers and 
the local community. Alternatives 2 and 3 would have an increase 
of an estimated 7.7 pounds. 

Health and Safety Plans, which would include air monitoring, 
engineering controls and appropriate worker personal protective 
equipment (PPE), would be used to protect the community and 
workers for Alternatives 2 through 5. 

6. Implementabili ty 

Implementability add:r.:esses the technical and administrative 
feasibility of a remedy from design through construction and 
operation. Factors such as availability of services and 
materials, administrative feasibility, and coordination with 
othe~· governmental entities a're also considered. 

All the action alternatives are implementable with qonventional 
materials and equipment. Alternatives 2 and 3 would be the 
easiest to·implement. 

Alternative 4a and 4b would require specialized equipment to mix 
the soil, as well as methods to address subsurface obstructions . 
Alternative 4b would be more difficult to implement due to the 
greater depth and the associated subsurface obstacles. 

Alternative Sa and Sb would require disposal of elemental 
mercury wastes. Currently a single facility, located in Canada, 
has been identified that can accept this ·waste stream. Some 
uncertainty still exists on whether the facility can handle the 
mass from this Site. 

In addition, the Mercury Export Ban Act (MEBA) may place further 
constraints'on how this waste stream can be handled. Signed into 
law in 2008, MESA is intended to prevent elemental mercury 
originating in the United States from reaching foreign markets. 
In this case, MEBA would also ban elemental mercury recovered 
from Site soils or. sediments from being reused or sold even· 
domestically. 

7. Cost 

Includes estimated capital and O&M.costs, and net present worth 
value of capital and O&M costs. 

Each action alternative includes long-term operation and 
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maintenance. Therefore, a seven percent discount rate was used 
to derive each alternative's present net worth cost. 

Alternative 1 incurs no cost but provides no protection to human 
health. Except for Alternative 1, Alternative 2 is the least 
expensive of the alternatives. Alternatives Sa and Sb are the 
most expensive alternatives. Alternative ·4a and 4b are. 
relatively clos~ in price to Alternatives 2 and 3. The level of 
operation and maintenance required was similar for each active 
remedial alternative, so this long-term management cost was not 
an important factor for comparing casts at the Site. 

MOdifying Criteria - The final two evaluation criteria, criteria 
8 and 9, are called "modifying criteria" because new information 
or comments from tQe state or the community on the Proposed Plan 
may modify the preferred response measure or cause another 
response measure to be considered. 

e. State acceptance 

Indicates whether based on its'review of the RI/FS reports and. 
the Proposed Plan, the state supports, opposes, and/or has 
identified any reservations with the selected response measure. 

The NJDEP concurs with the components of the selected remedy. 
However, ~JDEP does not concur with the contingency remedies for 
treating elemental mercury as discussed further below. NJDEP 
believes the contingency remedy should be excavation and off
site removal of the PTW. In addition, NJDEP believes that the 
existing data on contamination in Arthur Kill sediments is 
insufficient to determine cleanup levels for the Northern Off
Site Ditch and South Branch Creek sediments. 

9. Community acceptance 

Summarizes the public's general response to the response 
measures described in the Proposed Plan and the RI/FS reports. 
This assessment includes determining which of the response 
measures the community supports, opposes, and/or has 
reser-vations about. 

EPA solicited input from the community on the remedial response 
measures proposed for the Site. Verbal comments were recorded 
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from attendees of the public meeting. ·Several written comments 
were received. 

Generally, the comments received during the public meeting did 
not express any particular concerns regarding the preferred 
alternative. A number of commenters were concerned that if a 
large storm surge were to o~cur during the remedial action, 
their homes could be exposed to Site contaminants entrained 
within the tidal waters. Some of the'written comments expressed 
preference for removal and disposal of the PTW soils 
(Alternative Sa or Sb). 

In Appendix V, .the Responsiveness Summary addresses all comments 
received; it also includes copies of.the written comments and a 
transcript from the public meeting. 

PRINCIPAL THREAT WASTE 

Principal threat wastes· are considered source materials, i.e., 
materials that include or contain hazardous substances, 
pollutants or contaminants that act as a reservoir for migration· 
of contamination to groundwater, surface water, or as a source 
for direct exposure. The Superfund Law requires that treatment 
of PTW·be considered wherever practicable. 

At the LCP Site, soil contain;l..ng visible mercury is a PTW and 
will be treated through the implementation of the selected 
remedy. 

SILECTID RIMIDY 

Based upon consideration of the results of the investigations, 
the requirements of CERCLA, the detailed analysis of the 
remedial alternatives and public comments, EPA has determined 
that Alternative 4b is the appropriate remedy for the Site . 
. This remedy best satisfies the requirements of CERCLA Section 
121 and the NCP's nine evaluation criteria for remedial 
alternatives, 40 CFR §300.430(e) (9). 

The major components of the selected remedy include:. 

• Installation of a capping system to prevent direct contact 
with soils and exposure to mercury vapor; 

• Treatment of the soil containing visible elemental mercury 
by mixing it ·with sulfur to convert the mercury to m~rcuric 
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sulfide; 

• Excavation and on-Site disposal of sediments and marsh soils from the Northern Off-Site Ditch and the downstream portion of the South Branch Creek; 

• Restoration of the excavated areas; 

• Controlled demolition of the Site's buildings, recycling of non-porous material and placement of porous material under the cap;. 

• Containment and collection of the overburden groundwater layer by a barrier wall and collection collection/disposal system; 

• Groundwater monitoring; and 
.• 

• Implementation of institutional controls in the form of a deed notice and a CEA. 

A capping system will be installed to both prevent direct contact with soils on a Site-wide basis and to interrupt the potential for inhalation exposure to mercury vapor (Figure 12). The cap will incorporate a soil layer, and a three-inch thick treatment layer of sulfur placed under an impermeable geosynthetic membrane. The treatment layer will be placed over areas of mercury-contaminated soil that are not otherwise treated. 

The geosynthetic membrane will serve to prevent vaporization of mercury (and other contaminants) as well to prevent rainwater infiltration into the underlying groundwater. A low permeability barrier wall will be installed along the limits of the soil cap and tied into the top of the glacial till layer (about 15 feet deep). Areas with PTW will be treated by mixing the contaminated soil with sulfur to convert the elemental mercury to mercuric sulfide to a depth of approximately 15 feet. A pilot study, with clearly defi.ned treatment goals, will be performed prior to full implementation of the remedy. 

Sediments with unacceptable levels of contamination in the Northern Off-Site Ditch and in the downstream portion of the South Branch Creek will be excavated and placed under the cap. The excavated sediment areas and the adjacent wetlands would be 
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reconstructed. In addition, wet~ands mitigation will be 
implemented at another location for the area that has been lost 
under the cap. During the design phase, EPA will determine · · 
cleanup levels for the sediments that are consistent with 
existing levels in the Arthur Kill. 

The buildings on Site will ~e demolished in a controlled manner. 
Steel and other non-porous material will be segregated, 
decontaminated and recycled. Porous material that has visible 
signs of mercury contamination will be treated with sulfur. The 
debris will be processed to reduce its size then placed under 
the cap,. Air monitoring will be required during building 
demolitions, and also during other activities where the soil or 
sediments are disturbed. 

Aside from the containment afforded by the barrier wall, the 
selected remedy will include collection of groundwater from the 
overburden layer. A shallow system would be installed along the 
interior limits 'of the barrier wall. The system would likely 
consist of a shallow collection pipe with pump stations as 
needed. The collected groundwater will be either piped to an 
adjacent site for treatment, or sent to the local POTW. 
Groundwater monitoring of the overburden aquifer will be 
performed to ensure that there is an inward gradient to the 
Site. After the cap is installed, EPA expects the overburden 
area under the cap to dewater in less than 10 years. Groundwater 
monitoring in the overburden aquifer and in the bedrock aquifer 
will be performed to confirm that the contamination is being 
contained in the waste management unit. In addition, monitoring 
will determine whether the neighboring GAF site remedy continues 
to capture the bedrock groundwater underlying the LCP Site. 

While the financial costs of the selected alternative are 
relatively high, the costs are due to the many components and 
complex nature of this single operable unit. The cost of this 
remedy is significantly lower than the excavation/off-site 
removal alternative, so it is the more cost effective,of th~ two 
alternatives that specifically address the PTW. 

The selected remedy wil'l prevent hUman and ecological exposure 
to Site contaminants in the soil, sediments, groundwater and 
building material. In addition, the selected remedy's cap will 
allow for· future commercial use of the property. As 
contamination above acceptable risk levels will remain on the 
Site, five-year reviews will be performed. 
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The remedy was selected over other alternatives principally 
because it is expected to achieve substantial and long-term risk 
redu.ction through treatment of the PTW, as well as containment. 

Based on information currently available, EPA believes the 
selected remedy meets the·threshold criteria and provides the 
best balance of tradeoffs among the other alternatives with 
respect to the balancing and modifying criteria. EPA expects the 
selected remedy will satisfy the following·statutory 
requirements of CERCLA Section l2l(b}: (1) be protective,of 
human health and the environment; (2} comply with ARARs; (3} be 
cost-effective; (4) .utilize permanent solutions and alternative 
treatment technologies or resource recovery technologies to the 
maximum extent practicable; and (5) satisfy the preference for 
treatment ~s a principal element. 

Consistent with EPA Region 2's Clean and Green policy, EPA will 
evaluate the use of sustainable technologies and practices with 
respect to implementation of the selected remedy. 

EPA recognizes that the selected remedy includes a treatment 
approach for PTW that is innovative; therefore, EPA is also 
identifying two contingency remedies in case the selected remedy 
does not meet the measures of success, which will be developed 
during the pre-design studies. 

CONTINGENCY REMEDIES 

If, after reviewing the pilot study results, EPA determines that 
treating the PTW to full depth is not technically practicable, 
EPA will use the first contingency remedy. The first contingency 
would be Alternative 4a, treatment of the PTW to mid-depth: If 
EPA determines that the treatment of the PTW waste is not · 
meeting pre-set goals at any depth, then EPA will use the second 
contingency remedy, Alternative 3. Alternative 3 is the same as 
the preferred alternative, except without treatment of the PTW. 

If EPA chooses to implement one of the contingency remedies, EPA 
will issue a decision document to record this change in the 
remedial approach. 

Green Remediation Considerations 
Green remediation practices can be incorporated into the 
selected remedy's planning and implementation of pre-design 
investigation and remediation as follows: 
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• Minimize number of field mobilizations 
• Use local labor to reduce fuel consumption associated with 

driving to the Site 
• Use ultra-low sulfur diesel or fuel-grade biodiesel as fuel 

for construction vehicles 
• Schedule shipments of sulfur and clean fill to minimize the 

uses of fuel 
• Dispose of steel at recycling facility if possible 
• Use non-phosphate detergents for decontamination 
• Use direct push technology, if feasible, for soil sampling to 

minimize waste production (drill cuttings) and the uses of 
fuel 

• Schedule sampling to minimize shipping 

STATUTORY DE~HATIONS 

As was previously noted, CERCLA §12l(b) (1) mandates that a 
remedial action must be protective of human health and the 
environment, cost-effective, and utilize permanent solutions and 
alternative .treatment technologies or resource recovery 
technologies to the maximum extent practicable. Section 
121(b) (1) also est~blishes a preference for remedial.actions 
which employ treatment to permanently and significantly reduce 
the volume, toxicity or mobility of the hazardous substances, 
pollutants, or c'ontaminants at a site. CERCLA §121 (d) further 
specifies that a remedial action must attain a degree of cleanup 
that satisfies ARARs under federal and state laws, unless a 
waiver can be justified pursuant to CERCLA §121(d) (4). 

Protection of Human Health and the Environment 

The selected remedy, Alternative 4b, will be protective of human 
health and the environment through the containment of certain 
Site contamination. The planned capping system will prevent· 
direct contact with contaminated soils thereby eliminating the 
risk posed by dermal contact and ingestion. The cap will also 
significantly reduce the potential for inhalation exposure to 
mercury vapor. 

An impermeable geosynthetic membrane will be incorporated in the 
cap and will further prevent vaporization of mercury (and other 
contaminants) as well preventing rainwater infiltration into the 
underlying groundwater. A barrier wall will further enhance the 
containment afforded by the impermeable cap. 

38 

R2-0062891 



r 
( 

( 

\__. 

Sediments with unacceptable levels of contamination in the 
Northern Off-Site Ditch and in the downstream portion ·of the 
South Branch Creek will be excavated and placed under the cap 
thereby further reducing ecologic risk. 

The selected remedy also will be protective of human health and 
the environment through the treatment of principal threat waste 
and overburden groundwa~er. 

Areas with principal threat waste will be treated by mixing the 
contaminated soil with sulfur to convert the elemental mercury 
to mercuric sulfide to a depth of approximately 15 feet. 

Long-term monitoring of the containment remedy and enforcement 
of institutional controls will ensure that remaining wastes will 
not impact human health and the environment through direct 
contact or impact to groundwater. 

The selected remedy will provide adequate long-term control ~f 
risks to human health and the environment through treatment, 
capping, institutional controls and long-term monitoring. The 
selected remedy presents the fewest short-term risks of all 
action alternatives. 

Compliance with ARARs 

The selected remedy will comply with ARARs. 

A l~st of ARARs can be found in Appendix Table 8 of this 
document. 

Cost Effectiveness 

EPA has determined that the selected remedy is cost-effective 
and represents a reasonable value. In making this determination, 
the following definition was used: A remedy shall be cost~ 
effective if its costs are proportional to its overall 
effectiveness" (40 c·.F.R. §300.430(f} (1) (ii} (D)). 

EPA evaluated the "over-all effectiveness" of.those alternatives 
that satisfied the threshold criteria (i.e., were both 
protective. of human health and the environment and ARAR~ 
compliant). Overall effectiveness was evaluated by assessing 
three of the five balancing criteria in combination (long-term 
effectiveness and permanence; reduction in toxici.ty, mobility, 
or volume through treatment; and short-term effectiveness}. 
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• overall effectiveness was then compared to co.sts to determine cost-effect.i veness. 

The cost of implementing the selected remedy, Alternative 4b, is approximately $11.4 ·million more than the cost of implementing Alternative 3. The increased cost of Alternative 4p is related largely to the in-situ stabilization of the elemental mercury. This aspect of the selected remedy greatly increases the longterm effectiveness and permanence of the remedy in that the sulfur treatment ensures the reduction of the risk of exposure to the most dangerous levels of mercury even in the event of a failure of the containment system. The overall effectiveness secured by the additional cost of the selected remedy, over remedies that achieve protectiveness through containment only, was determined by .EPA to be proportional to costs and hence the selected remedy represents a reasonable value for the money to be spent. 

EPA evaluated Alternative 4b against Alternatives Sa and Sb ·for cost effectiveness. Alternatives Sa and Sb exceed the cost of the selected remedy by $49 million and $61 million, respectively. While excavation and off-site disposal of the PTW provides for long-term effectiveness and pe_rmanence in addressing Site risks, these remedies fall short of the goal of reducing tpxicity, mobility and volu~e through treatment attained by Alternative 4b. Furthermore, the short-term negative impact of the excavation and off-site disposal is considerably·greater than the negative impact which will be attributed to the treatment phase of the selected remedy. 

EPA found that the additional benefits ·derived from the off-site disposal remedies do not justify the significant increased costs over the selected remedy and, therefore, EPA determined that the selected remedy is cost effective as it has been determined to provide the.greatest overall protectiveness for its present worth costs. 

Utilization of Permanent Solutions and Alternative Treatment Technologies 

· EPA has determined that the selected remedy ~epresents the maximum extent to which permanent solutions and treatment technologies can be utilized in a practicable manner at the Site. Of those alternatives that are protective of human health and the environment and comply with ARARs to· the extent practicable, EPA has determined that the selected remedy provides the best b~lance 
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of trade-offs in terms of the five balancing criteria, while also 
considering the statutory preference for treatment as a·principal 
element and State and community acceptance. 

The selected remedy will provide adequate long-term control of 
risks to human health and the environment through containment of 
Site-related containments, treatment of the principal threat 
wastes, long-term monitoring and institut'ional controls .. The 
selected remedy has the least short-term risks of the action 
alternatives. The selected remedy employ~ an innovative 
technology that could be applied at other sites having soils 
impacted with high levels of elemental mercury. · 

Pre~erence ~or Treatment aa a Principal Element 

Through the use of sulfur to convert elemental mercury to 
mercuric sulfide, the selected remedy meets the statutory 
preference for the use of remedies that employ treatment that 
reduces toxicity, mobility or volume as a principal element to 
address the principal threats at the Site. 

Five-Year Review Requirements 

The selected remedy will result in contamination rema~n~ng above 
levels that allow for unlimited use and unrestricted exposure. 
Therefore, a st.atutory review will be .conduct.ed within five 
years of construction completion for the Site to ensure that the 
remedy is, or will be, protective of human health and the 
environment. 

DOCUMENTATION OF SIGNIFICANT CHANGES 

The Proposed Plan for the LCP Site was released for public comment 
on August 21, 2013. An extension was requested by interested' 
parties. On S~ptember 17, 2013, EPA granted an extension of the 
comment period. The comment period closed on October 21, 2013. 

The Proposed Plan identified Alternative 4b (full containment 
and full depth PTW stabilization) as EPA's preferred 
alternative. EPA reviewed all written and verbal cpmments 
submitted during the public comment period. The comments 
received are documented in. the Responsiveness Summary. EPA made 

.no significant changes to the remedy as originally identified in 
the Proposed Plan. 
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1. SIIE ROIII't NO. 4A IIMUES 11I!AIIIEHf Of' SOIL ~ 'VISIBlE EI.DIEIIDl. IIDICUR't 10 A DEPIM Of' e PEE!'. SIIE _., 1111. 48 ~ 1Raiii!HI' 

10 lilt - IIIP1M 10 'tlllltM 'VISII!Lt I1III!JIIN. ' IIIRI:IJII't II'S BEEN 08SEIMD. ~T 17 PEEl'. 
2. 1DC1S1110 11U1.11110 I SIRUCftiRE DDIIIJIIQN DEBRIS 111 IE PUaD ON snt 118.011 PROPOS£D eN>. DDAIS ~ \'ISiaE BDINDL IIDICURI' 111 IE SDBUZ1D PMIR 10 ON SI1E P\AISJIEIIT laOII c:AP 

0 

1 JIIIIIIIOSEI} 11M1R11R WAU. 111 11E Dml Elll!miC IJ'tl SI1E ~ M.L 10--AAIIIQ -.!lEAN LCP PliiiPERIT IIIUIIIMRr. -SIWI.CIII COWI:I1CIN 1liDiCM 10 BE iiiSDLLED ALGIIO 
-aiERN LCP PliiiPERIT IOUIIDIUn'. -$IIIIWIII GRCIUIIIIIIliiE CGU.£CIICIN 'lliDICH 111 1IE 11110 DiS1IIO II'M SIIE SIW1.0W CliOUIIIIIrllil COUII:'IIIIII S'ISfDl OR -.DE PUMP 51'll1ICIN (AS -IE). 

~ 

SCALE IN FEET 

!'---------------------------------------------' 

• • 

.LEGEt:iD; 
-- - - -- LCP PROPEIIIV IJIIE 
------- IJ'tl I'IIOI'ERr'l IJIIE 
- • - • -. - • - • - l!liiS!DC WEnNIDS 

~~,'$11) ,:o;•. Ji 

c:J 

EIIISI1IC IJ'tl - lULL 
Ullll' Of' C/11> ANI) 1NRIJI WAll. .IND 5ltW.Oif GROUND WJCIER c:cumot 1RBCII (SU II01E 3) 

Ulollr.CJF CN> ANI) -GRIIUIIO Wlii!R ~ 
'IROICI1 (SEE II01E 3) 

MirA 01' SOL CCIICfAIIIIC 111$11\.E UDIEIITAL IIEIICURr IIMI _,., 
llEPIH 01' 08SEIMD WiiiU ElDIENrAL IIIEACUR't (SU II01E 1 

IWDR IIUIUIIIGS I S1RUCIIIRES 10 BE IIDIOUSHED (SEE NIJ1E 2) 
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(': • T•ble l 
S11mmary of CbDJQI~Is of Co11ura 111cl 

Medlum-Speclfl~ Exposure Point Coaceatratlom· 
SeenllriD 11meframe: Fldu" 
Medluqn Sart'aeu Sail (11-2 ft bp) 
bpola" Medhtm1 Slnfece SoD (0-Z ft .,..) 

Exponiv Clatadcal of ~lratloll CGDoeatntloll FreqiiCIIC)'of Elpolure ,., EqaunPoiDt Slatlatlcal 
Point Conr:era Dot.- llalll De~ ConCODtntloll Caaeoatndoa Mellaanl 

Mill ltfO!I lhlltt 
SIPMioll MlrcuiJ(~ 11.041 717 .,._. 314/aJ7 ID ... 

""U::=~ (0!02ftltir) 0.39.1 7.0U IIIIIU 2J4/JJ7 I, lid ... PPI61M UCL 

T11blol 
Summ•ry of Cbemleall ~Jf t;onura aad 

. MediJim-Spet~JIIe ElpOIUI1 Point COIICIPJflltlciiP 

Se~rlo Tlm;tramo1 CIJ,.u.ullllllni 
Mcdlum1 MIJI4 M (0o;IO ft lip) 
~JIOSI!I'f Medlann Mlutl SoD (0-10 It lip) 

~1'0 Olcal~of Colicllllrllloa JreqUQC)' or llpollln Point ~ .. Polilt llltlltleal 
Pftlnt n.n.,_ Mia Mo• U..lb 80t...&n M-n 

Mludloll .._(~ Ct,OQ 717 ~ "'" 114 ...... -~114 .... U) IJC!L 
(OioiOB~) ~(loOrprU) o.m 7,GQ lllfkl ""' 1,~ ...... ~t;lloll)tlan 1M-. U) UCL 

v ....... ·u 116 ....... 70/U ..... = ~KM~UCL Ftlr•U.Y .. TCOD'IliO 1.411-ofi LUJ.414 . lllllb ., us~ PPI6 ChiiMIItY l'lolllll.ldl UCL 

Table 1 
Summary of Cheml\111111 of Concern aud 

Medlum..Speclfk Exposure Point Coneeutrallon• 
Scenerlo 11ml'li'IIIIOI Currootll'uiUre 

. MediUI!II GI'OIIIIIhrator 
~re Medhmu Grolllllhrller .. .. 

Eq101are Cbemlcal of Cone. 1lradon Co~~eCnlralloa Frequeaq of EapiiiUI'I Ptlat . Elpoavre PIIIDI ~!!~· P81nt· r....- Mill M11. · Unlb' ·n.;.......;. 
o.at>unllll Allallo IZ 21$ II&'L 14/ZO 21$ ""' 

...,.._ 
o ..... Colooh IDO uo ~ 1/ZO IDO IIWL """"-

lnlft 103 ~oqo ~ .... 10/ZO MUIO ""' ..~ • ; --.: au 2!9,000 ~flo, IJ/30 218,000 ...... ~ 

' . : I, • . . ,.,_,.. ... 
" 

.. o.a 2JI .. ~. LJ/10 :m ·:·. t.IMIInunl ... ·'' .. ~~· ; ,,, ... .. .... ~ .. lA ~ IIJII. lA llplmpln 
Vlnldlum ,. . 111.6 . 114 ....... 1/10 . U6. ~~· wlllllmm 
QIOIIIDZJ,7,i.T<!OQTIO I,II!Jiolll 

. UQHJ'' p.,. Ill I.POIIoll.l 1(811, ......_ 
·~· ... .. . ~.i,J,f.Jr.TiiPil'-'19 .. I.QII-04. 

··~· .. """" Ill .. ~ .. ... 
""" ·'• .. -· .. ·~- " .. 

~,.·. Pill NIL . •, ~ 16 ~.411D 
....,.. 4MO •' 

..... "'·''' J 
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Table2 

Selection of Exposure Pathways 
Scenario Medium Exposure EipoSore Reeeptor Receptor Esposure Type of Rationale for Selection or Timeframe Medium Point Population Age Route Analysis E:u:lusioa of Exposure Pathway 

Ingestion Comma'CiaVmdustrid WOlters may 
incidentally ingest surface soil Surface SOil SuJfac:e Soil Commcrcialllndustrial 

. Adult Quant(J) Commen':iallindustrial WOikas may hiM: WO!kr:r 
.Dermal Conalct exposed stin come into canlact with surface Surface 

soil. Soil (I) 

CommcrdaVmduslrial \Wikers may inhale Particalales 8lld 
Commerl:ialllndustrial paniculalu in f1igitiye dust gcncrmd fiom 

Futon: ~Air Vapors (P&V) in 
Worka: Adult lnbalation Quant(J) · surr-SOtl or inhale wpon t11at migrate fiom Outdoor Air 

surface soil ro air. 

Ingestion Sife..spei:ific W01tas may incidentally ingest 
surface SOtl. Surface SOil Surface Soil Sife.Specific Worker ro Adult ~(J) 
Si1Hpeeific WOikas may have exposed stin Dermal Coatal:t 
come into contaet wi1h surface soil. 

Surface 
SoiJ (I) 

Site-specific workcn may iDiude particulaks in 
P&V in Outdoor Ail Site-Specific WOtker ro ,&.dult lnhalalion Quant(J) fugitM clast generaled from surtilcc soil or Outdoor Air 

inhale vapon t11at ~ fiom surface soil ro 
air. 

lngcstioll 
Omslludionl'utiity -'cas may incldemally 
ingest surface SOtl. Surf"8e SOil Smfal:.e Soil 

Construeiionl Utrlilf 
Adult Quant(J) 

ConslmclionlutJllly workas may have exposed 
Worbr 

Dermal Contact 
skin ClOIIIe iDto co.mact with surface soil. 

Surface 
SOil("! 

Ccmslrucdonl'atlllly worbrs may inhale 
P&V in Outdoor Ail 

ConsUuctia111 Utility 
Adult Inhalation Quant(J) partieutms in fugitive dust genentecl fiom Outdoor Air womr surtilcc SOil or inhale~ 1hat mipate fiom 

surfa:e soil ro air. 

lngestiolt 
Conslnldionlutility woltcets may incidentally 
iqest sabsarfal:e soli. Subsurface Soil Subsurfac:c Sail 

Consllucticml Utility 
Adult Quant(J) 

Ccmslrucdanfutility Wlldters may have exposed - womr 
~Contact Subsurf'ace 

skin aJIIIC into can1act with subsurfac:c: soil. SOil ("J 
. Ccnlslructionluity \\'lllkers may inhale 

Omstruelianl Ublity particulala in fUgitive dust genentecl fiom Outdoor Air P&V in Outdoor Ail Adult Inhalation Quant(2) 
subsurfiiDe soil or inhale Y8()CIIS that mipafl: Worbr 

fiom subsurface sail ro air. 
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GlciGndwa:a ~ . . -. -Air 1lliel'ter 

-s.filiBI 
Saiiiiiar 

iaTiilal!g Saalh 
a.dt-ciaat 

Mull ·, 

Adult 
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•• 

flltiR CDIIIIIIaCialfmduslrial worbr ingcslioD 
or 111Ciiiii11odfa' ,_ ~ CIVIhlaiDI to 
SllpJIOil muedial decisiOIIHIIIIklng 111111 risk 
IIIIIIIIIJ!lCI1 pmccsses. 

ja.JSIIuelbllutit" ily" -mr illc:idallll inl" piool 
or shallow (ovabunlcn) 8J1I1IIldwaler while 
CXIIIdul:tiDg cunslluaioofcxamdion &ti¥itics . . -*water bible is likely to be n:lalively 
tnsipificaDt in compai ison to dama1 COIIIaCt 
With gNWidWita'. tbadiare. tis pllfiiWI!f is 

· qaaliUdively eva1ua1ec1 as part oflbc 
.J-atai!llly IDPIIJsis. 

-'tasmaybaw:apascd 
llkiac:omeinto~ with shallow 
~~wllilecandDc:tq 

lcuiiSIIlldi!XIIe-miiiiiiiC!ivilim -the 

Canslluclionlutity 'I'IIOibr inhalslioa of 
' V1piiS fivm slmllow (ovabm:dat) 811Uiiii11WIIIrl 
wtdlewndui:tiDg~ 
adirities acar111eWB~r:r llblc is tib:ly to lie 

JRI1111iw_:Jy, insigaifiCII!l in -.aisaa to tkrmal 
1--:t~ p~~~uctwata.l!ll:al:tiRdlis 

. ~Is qaalilaliwJy CYBiuatediiS part of11u 
-uty analysis. Alas of the Site 
CCIIIIBiain& ¥isible clcmadBI maaay
jassumed to present aniiiiiiCilqll8blristc. 

Tnspasscrs may baw:aposcd skin came into 
--..:wid! "sediment. 

.;...,, 
l 

R2-00629 • 



• • 
'I'Rspasas may incidaitany in&est surface 
Willa'; ~.Ibis pathway is~ 

ldgestion qualilativdy as part of the uncer1BiJity -'Ysis ·. 
as llespasscr expcJSIIM 10 surface Wiler is libly 
10 be insignificant telative 10 sediment Surface Willa" in 

Sarfilce Willa" Sulfila:: Willa" in ~ Cum:nt/Fature South Brl!ftCh AdolescentT~ ·Ap7-16 Qual 
. . 

inSBC SBC Creelr 
TR:spasscrs may haft exposed skin -Into 
~with surfaCle water; however, Ibis 

Dmml1 O:mtatt p8lbway is ewluated qualitati¥ely as part oftm: 
IDic:ertainty analysis as 1reSpass.er Clqii)Sin 10 
surfilce water is likdy 10 be insignificant 
n:latm 10 sediment cxposul1:. 

l'lldoc1r wmtas may inhale yapors that migrare Subsurface Soil Fut1.m: Sa1Jsurf'acc Soil v.- in Indoor 
Quant(!) fium the subsurface 10 indOor air via lliflbsjon, Vapors(S) • Vapors Air lndooF Worker Adult 1Dhalalion 

• or as a~e~~~~lt of healing and 
ftlllilalicin SYSiemS. 

Notes: 
(1) Su!face soB Includes all soil from the Interval o to 2 feel below ground surface (ft bgs) not associated wiUI South Branch Creek (SBC): (2) Areas of vtsjb1e elemen1al men:ury ccintamlnation could not be quailtitatively evaluated. For the putpOSeS of this tlaaeftne "risk assessment, meas wilh visible elemental men:ury ~ assumed to present an IIII8CCI!IJI8ble risk based on potential cRtect contact and vapor lnlnlslon pathways. Rls1cs allributed to these areas are based on Currant (I.e., unremedlated) ,Site conditions. 

· (3).1n·IICfdltlon to the fiiiJ.time cammen:ialtlnduslrlal wvrter, a recfuced.frequency commerdallindustrial ~c") worlcier was also evatuatect Allhough this scenmto Is hypothetk:al, and H Is acknowledged lflalauch future land use would requile lnstilullonal controls, the evaluation of this receptor supports remedial decision-making and risk management process. · 
(4) Subsutfac:e soB Includes all soil tivm the 1ntefval 2 to 10ft bgs not associated wilh SBC. 

. "' 9i¥en ~ saDnlly and New Jef.ey regulations. However,11ie o¥erburderrwater-bearlng .zone "rem8ms c:raSsinecl as Class II-A (potable). ltlenlfora, rutUra ~dustrlal worker Ingestion of overbunlen groUndwater was quantilatlvely evaluated to pnNide risk managers with lnfonnation needed to evaluate the Impact of any future changes In groundwater use at the Site. 
(6) Future c:onstructlonlutillly walbnlara assumed to be elqiO!Ied to Shallow gnxmdwater while condudlng lntNslve actlvllies at the Site. For th8 IJUI1)0S8S of the risk asseSsment. •shallow" groundwater was asaumecfto Include an overburden graundwater. 
(7) Sedimeftt Includes an solid media (sediment, bank soil, mars11 soil) associated wilh sse colleded from the lrdem.l o to 0.5 ft bgs. (8) Because ~I mercuty (whldl is upected to be the Pm-, riik driver for Indoor air) Is nat solUble. modeftng risks from groundwater to Indoor air is inappropriate as it would likely f!JSUilin a 9fOSS underesllmation of riilcs from wpor inbuslan. Rather, eJ1110SU11! to Indoor air was evalua1ed using son vapor cfata and the Johnson alief Ettinger (J&E; 1991) vapor lniruslon model. 
(9) With the exception of aubaurface soli vapon1, risk associated wiltl envflonmental media at the Site are ptesented hen!ln In tabular form In ac:cordance with the standard tables of RAGS Part D. Risks associated wilheJPosme to soD vapors are presenlecf In Attachrnenl E. 
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Table! 
Non-Cancer Toxicity Data Summary 

Patllway: lnpstlan/Dermat 
Olemlcals ~ Oral RID·'' ~Units Allsarp. Ad)udedRID AdJ. Dermal«fD -l'rfMaly 
ofCCina!m SUbdnntc. -Vallie -~ 

.;, ~ . Effldenc (Dermal} Ulilts "ftraet . ~ 

- .. • ... ~# : .. :.t.} y Crpn 
- 1:. (Dennal 

~lc Chronic 3..0E-44 ': ~ D.03 3.DE~ ms/118-claf cardlo/DI!nll 
[cabatt ~-- ~3.GE.()4 ~ ~~- - 3.CJE~ mrl'r8-4aY ~ 
ron E!mmic 7~ 

: .Ja. ~ - 7.CJE~ ms/118-dar Gl 
Manganese Clmmlc 2.4£-412: . ml/lcs.:dav .' - 9.6£-44 ~ OIS 
~(elemental) Quante 1.6E.()4 ' ; mc/118-day ' - 1.6£~ ~ CNS 
[Mercury (lmnpnicJ . Omlaic ·3JIE.()4 

' :~- - 2.1£-05 IIIBI'8-daY ~ 
~Merarry ORalie ,. 1..0&04 - ·ma/llaGy - 1.0£.()4 mr/111.., CN$J'Deldop 

vanadium Owanle .. - ~7.GE-05 .: -~ - 1.8£-46 ...,..... • 1llaad 
fvr.m 2.3,7.,8-TCDOTal Otranlc _. ...•. 1.0E-O!J i ~·· . .· D.03 LOE-48. IIIIII'B-4ar 
~nlfine.p- Onnit 4JIE.03 ·~· o.i 4.0£~ ms/lqJ-cl;ly Sclleen 
~- Onunlc .. - • 4.GE-G3 - . miflcl-day - 4.CIE-03 ~- BloaiUimiiiiiiiO 

Ommlc l.OE-G2;.. :...,..._ - 2.CJE-Gl .... Uwer 

Pathway: lnludatlan . 
. C2temkals Orrer*/ .............. lntula1lon Primary C'lltnblned -- ~of lift: 

Manpnese Chronic S.GE-05 ~ OIS 1,000 I 1!10111011 
Mercury (elemenlal) Omlftlc .3~ ms~m• OIS 30 1 Nov2011 

~lum Chronic .1.IJE.04 mslm" Blood - A Ha¥2011 

~ 2.3,7.,8-TCDOTtQ Omlftlc 4.GE41 mr!m" velao/Re - c lilw1011 

iFuran 2.3,7,8-'KOOTEQ Ommlc 4JIE.08 mdm. .... - c fflwl!DU 

Chronic "5.0£-412 mt/m" lM!J , ftav1011 

IIIDII!s: 

RIDoandvaluesobt.alnedflvmUSEPAIIe&lorlill5m!enin81A!w!f(RSQlalllesforChemlcatCDntamlnantsatSuperfundSII:es(updaledNIM!IIIber20JD). 
11le RSl Talllesdte the followlnlprimafYmunli!S: 

I = IRIS; .US£PA's lnfe&nded Risk lnfunnation 5ys1l!ftl awllable at: tmv.//dpub....,/ncu/lrfsllndex.drn 

.. 
u.-rta1 .._. 

3 

-
-

1.8 

-
-
lO 

-
-

3,11011 

3011 

1,0110 . 

P = PPRTV; tile l'nllllslonal Peer ~ TllllicityValues derived for tile US£PA Superfund prvsram (not pubiJdv available). P.(ICJ ladlca1l!s il withdrawn valae.. 
A" AlSOR; the Aeenc-\'forTadc Subslilncesand Disease fte8lstry Minimal Rlst levels (MRlS) avaUable at: ltttv'J,_.atsdr.afqpv/rmtsl 
C=califomiiiEPAtuldcltyvaluesavallableat:lnlp;//Www.oellha.a.cov/ltslrJChemkaiOB/Index.asp 
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.... Datl!sof 
s RtD 

diRto 
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4 ftov1011 ., No¥2011 ,. : Nclv:Z011 

I Nw:ZOU 

.c Nw21011 

I lfov1011 

• Nov1011 , Nav2011 

A l!loV2011 

I Nw2011 

' -Nov2011. 

' Nov2011 
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Pathway: Jneestion/ Dermal 
Chemical of Coneern 

Anenic 

ChJOI'O{llllline, p.. 

B~n11 

.. , h '• 1l o \ •, ,o 

~- 0. 
. . 

... . ·. 
\:· .·.· .. 

:. 

\' 

. ~ · .. . · .·. ,• .. 

Or•ICancer 
Slope l1'aetor 

1.5£+00 

2.0B.Ol 

5.5B.Q2 

...... : 

. '•' 

.r. ·, ~~ ... ' ~: .. ~· ·· .. • •' t I . . . . 

Table4 
Caneer Toxieity_ Data Summary 

l.Jnlts AdJusted Slope Fa~tor 
Cancer Slopll l.Jqlta 

Faemr 
lfop Dei'IBaD 

1/(ms/Q· Ut!+OO li(QIIIksoday) 
d11Y) 

IICIIIfi'ks· 
daY) 2.0E-OI ll(l!l&lkl.day) 

ll(ma/IQI-
daY) 

Ul!.Q2 ll(ma/kJ-dll)') 

o I '~ ; ' 

. .... 

... ·. 
l ·' 

. . ~: . . 

.. 
' ..... !.,'· ~· ~ .. 

Weight of SOUI,'CC Date 
1!lvld41Qee/ 

CQ .. 4!0r 

A (, Nov2011 

p .. NIW 2011 

A I Nov~OII 

~ .. •,' J ,t. 

.. "' .. 
··.'· .. 

!' 

~ ' • I 

··.•· . 

:, ' ;. . 
• ... 

. ....... , : . .... . ' . ·· .. ·.· . 
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TableS 

Risk Characterization Summary - Non-Carcinogeas 

Scenario Timeframe: Future 
Receptor Population: COmmercialllndustrial Worker 
Receptor Age: Adult 

Medium Exposure Exposure Cbemical or Concern Primary target Organ Non-Carcinoaeaie Hazanl Quotient 
Medium Point lngestioa Inhalation Dermal Exposure 

Routes Total 

Surface Soil Men:ary (elemental) CNS 7.SE-OI - 4.2E+OO S.OE+OO 

Surface Soil 
Surface Soil (Oto2 ftbgs) and 

(0 to 2ft llgs) P&V in Outdoor Men:my (morganic) lmmunWKidneyiCNS (inb) 3.6E400 - 1.2E-02 3.iiE+OO 

Air Exposure Medium Tctaj I.OE-+01 

Arscni~ Cardia/Dam 9.0E+OO - - 9.0E+OO 

. Cobalt BloodiResp/Dam 6.2E+OO - - 6.2£+00 

Iron Gl 4.8E+OO - - 4.8St00 

Manganese CNS 8.9E+Ol - - 8.9E+Ol 

Men:my CNSIImJmmoiKidney 7.6E+OO - - 7.6E+OO 

o-bunlen Potable Mdhyl Mc:n:my CNSIDevdop 1.6E+Ol - - 1.6Ef-DJ 
Groundwacr 

Groandwaler Gtounclwalet Vanadium 8loocl 1.9E+01 - - L9EtGI 

Furan2,3,7,s:rroo TEQ lmmunoiDewloplltqJrodiDenn UiE+OO - - 1.6E+OO 

Clloruaniline. p- Spleen UE+Ol - - 1.1E+91 

Bcma!e Bloodllmmuno 2.1E+OO - - 2.JE+OO 

Cllorobenzale U¥er 7.9E+OO - - 7.9E+OO 

Exposure Medium Total 1.8Ef02 

TableS 
' Risk Characterization Summary- Non-Cardnogeas 

Scenario Timeframe: Future 
Receptor Population: Site-Specific Worker 
Receptor Age: Adult 

Medium Exposure Exposure Cbemical Of Concern Primary :target Organ Noa-Can:iaogenic Hazard Quotient 
Medium Point lnnstiOD lahalation Del"'mll EXPOSure 

!Surface Son Surface Soil S~Soil Men:my (elemen1al) CNS 3.0E-"01 - 1.7E+OO 2.0E+OO 

!Mercury (IJIOIPilic). fmmuno/Kidney(CNS (mh} 1.4E+OO - 5.0&03 l.4E.f00 

Exposure Mcdiinn T~ 4.1E+OO 

• • 
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TableS 
·Risk Clumaderizatiea Sa~-Nrm-CateLaegens 
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Table 6 
Risk Cbaracterlza.tlon Summary • Carclinoge_.• 

Sl.lenarJo Tbtieframe: Future 
Receptor l»opulatle»n: Conunerc:lai!Jndustrial Worker 
Reoeptor AI e: Adult 
··Medium Exposure Exposure Chemical 01 Coneem CarelaotreDfc Risk 

Medium Pqint Ingestion Inhalation Dermal Exposure Routes 
Total .. 

Anop!o· • '1,46-(13 ' 
.. 

1.4~ .., .. 
OrQiflldWatet 

Qy~ Poll!~lo ChiOI'QIIIdlillfl, P- 3.1B-03 3.18-0S OroundWDter Qroundwater .. .. 
Bon.no I 6!o04 .. ... 1.65.()4 

II Siuloauro ModiuniTOtiil 4.9E.03 
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Standard, Citation or 
Requiremeat, or Reference 

Criterion 
FEDERAL .. 

:•. 
Air: 

Clean Air Act 42 usc 7401, 
Section 112 

National Ambient 40 CFR Part SO 
Air Quality 
Standards~(NAAQS) 
Nlllional EmissiOii · 40 CFR Part 6l.Ol, 
Standards for 61.14 
Hamrdous Air 
Pollu1an1s 
AnC'..U ,...._, 

Vapor Intrusion PSWERDraft 
Guidance Guidance Document 

·Fisb and Wildlife: · 
Fish and Wildlife 16 usc 661, 662, 
Coordination Act 663 

40CFR6.302(g) 

Groundwater: 
Moimum 40 CFR 141.11, 

Contaminant 141.31 
Levels (MCI.s) 

Identification and 40 CFR Part 261.3, 
Ustingof 261.6. 261.10, 
Hazardous Waste 261.1 I, 261.24 

Gcneratots of 40CFR262 
Hazardous Waste Subparts A,B,c,D,E 

Transpot1ation of 40CFR263 
Hazardous Wastes. SubpartB 

49 CFR. 107. 171-
180 

• 

Type 

... 

TableS 
Site-Specific ARARs 

LCP Chemicals, Inc. Superfund Site 
Fasibility Study 

. 
Descriptio& Statu 

'.~-- .• .. : :; .:,. ~ .... 
,·· . : ~-·.:: . . : ~: ... '·: :•. . , . 

Action specific Establishes limits on emissions to Applicable 
atmosphere from industrial and 
commercial actiVities. 

Action specific ~stablishes emissions limits for Applicable 
primary and secondary NAAQS 

Action specific . · Eslatilishes limits on bazanfoils TBC 
.emissions to 1be atmosphere 

Chemical Provides soil vapor, indoor air me 
specific screening levels 

Location ·Pmvicfes protection of fish and Rdevant and 
specific . Wildlife from actions resulting in Appropriate 

!he control or stnJctunl] 
mocfifiQIIion of natural streams and 
water bodies. 

01emical Maximum permissible leYels of Relevant and 
spcc:ific: con1Bminants in water that is Appropriate 

delivered to any user of a public 
water system. 

Chemical Defines those wastes, which me Applicable 
specific subject to regullllion as hazardous 

wastes, and lisls specific chemical 
and induslry-source wastes. 

Olemica1 Establishes requiraaents for Applicable 
specific generators of hazardous waste 

(EPA ID llll1llbas and manifests). 
Action specific Established scandards for the Applicable 

transportation of hazardous wastes 
.and/or materials. 

• 

Com menu 

:\:.~ .... . .. · ··=··""':· .. . : . . .. ·. -~. : .. ~ .,·.· · . "':'. . . 

Applicable to.altematives that may emit pollutants to ~e air. 

Applicable to altemalives that may emit pollutan1s to the air 
I 

.. 
ApplicabJc to alll:mative that may emit pollutants to the air. 
Sets RlqUiranerds fOr public exposure to hazardous ailtlome emissions. 

Pote!rtiaUy appli~ clqlending Oil ultimate n:development 
of1be site (i.e., tedevdopecl with but1dinr;l) 

' 

Potentially applicable to alb::matives involving placement 
of fill In South Bl'lll!dJ Creek. 

' 
Applicable to cldmnining whether groundwater if~ ftom 
the Site for driDking -wJ n:quire natment to reduce 
couceubalhms to levels below the MCLs. Groundwater at 
the site is 1IOt 

.. 
tobeusccl. 

Applicable to ddamining wbethcr wastes me hazardous, and to brine 
sludge in closed RCRA unit. 

Applieable to ranedial activities dllll involve the 1118D8ge111ent of a 
hazardous wasre. 

Applicable to n:medial activities that involve the off-site 
tnutspoJ1ation ofbazardous -=· 

R2-00629 • 
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Standard, Citation or Type 
~airement, or _ Reference 

Criterion: 
Air: .. 
~~its.Bnd NJAC 7:27.;fl Action specific 

Certificates for 
Minor Facilities 

.Ambient Air Quality NJAC 7:27-13 Ac:tiorr and 
Standards chemical ; 

specific. . ·. 
: 

.. ... 
Vapor Intrusion - NJDEP Guidance Chemical 

; Guidance ~ DoCument, March specific· 
2013 

t;• . - . ·. 
Groundwater NJAC 1:9C.: ; Chemical : Quali_ty Standards specific 

' ·. : 
Hazardous and Solid : 
Waste: .NIAC 1:260-S Chemical 

Identification and .. spedfic 
Listing of Hazardous 
Waste 
S~for NJAC 7:260-8 Action specific 

Owners and ; 
Operators of 

Hazardous 
Waste Treatment. .. Storage andDi~ 

Facilities 
Land Disposal" NJAC 7:260-11 Action ad 
Restrictions d!emical 

SDCICific 
Transportation:of NJAC 16:49 · Action specific 
Hazanlous Materials 

• 

TableS 
Site-Spectr~e ARARs 

LCP Chemicals, lac. Superfund Site 
Feasibility Study 

Description Status 

Governs permits anci certificates Applicable 
for facilities classified as minor air 
pollution soun::es. 

Establishes ilir qualily standards for Applicable 
the protection of public hcaltb and 
the Jm:scryation of ambient air 
quality. 

Pro-vides · soil vapor, indoor air, TBC 
rapid a&:tion, and health department 
notification screening levels 
Lists the maximum permiSSible ApPlicable 
levels of contaminants in 
groundwater. 

Descnbes methods for identifying Applicable 
hazardous wastes and lists known 
hazardous wastes. 

Establishes permit requirements Applicab~e 
and construction and operations 
standards. 

. 

Identifies hazardous was1es that are Applicable 
subject to land disposal restrictions 

Regu1ates shfppingftransport of Applicable 
hazardous materials. 

...... ,:--~ .. · 

• 

Comments 
' 

Applicabl_~: if the selec:tecl reniediatlon system qualifies 
as a minor air pollution source (e.g., groundwater treatment 
ofVOCs). 

Applicable to _remedial ~es that result in air emissions 
(e.g.,groundwatertreatmentofVOCs). 

. . 
Potentially applicable depending on ultimate 
redevelopment of the site. 

Applicable to gruundwater remedial alternatives. 

-

Applicable.to d~ whedter wastes are hazardous. 

Applicable if remedial activities includ~< the treatment, storage, 
and/or disposal ofhamrdous wasre. 

Applicable if n:medial actiYities include the disposal of 
hazan!ous~ · 

Applicable if action includes off-site transport of hazardous materials 



SCIIIldard, 
Requlremeat, er 

Critaioll 
Solid Waste -

RegulatiODs 
And Recyding 

Sediment 
Guidance for .. 
Sediment Qdlfi1Y. 
Ewlualioas 

Surface Water: 
'StonnWmer .. 

Maaageuw;nt .. 
Surface Wak:r ·..;. 
Slandatds 

F1oOil Huad An::a 
ConlroJ 
New.Jeney 
Pollutant Disclmr&e 
EUmiaadoR s,stan . 
Rules 

Tralmalt WCIIb 
Approval 

.. 

Soil:. 

Soil Erosion aad; . 
Scdimcat 
"· ...... ,. -

. OtaC"ioa Gl' ... Tne 
Re&i-· 

NJAC 1:1.6 • ', . Aaioll~ .• 
Su~t~i· :-~ ·.-·· 
NJAC7~-l 

-
·NJBEP.~ O!emiai 
Ev8lalliaa . : -Aspeci&c. 
Tccbaica(Ouiaaace 
August lOU 

·NJAC'J:I . ........ .htioft spedfic: 

.; 

NJAC7:9.B ,. 
.a.iiCiil 

·. specific .• 

: .. 
' .. . . 

' 

• 
TableS 

Site-Spedftc AltARs 
LCP Qemicals, lac. Superfund Si1e 

Feasibility Study 

Description _... 
-~ non-huardous wasle ApJI6cable 
IIUIIIIIgCIIlel 

~ gujdarice Cor sedimcat TBC 
evalualioft to be used in .eco1ogiclll 
risk 8SSCSSiiitilt pn'KleSS ~ Sire 
Rt:mcdialiOD Pro2ram 
:EsCablisbcs .. n:quin:matts Cor ~ 1II8D1Iging and ClODII'DDing Slollll 
water ftvm lbe site. 

. &:Is-~ for the n:stonttiOD Ajlplialb1e 
and ~ of c:hculicaJ, 
pkysiall and biological 
c:baradaistics of sur&ce water. 

.NJAC7:1J ; l.or::afiat - - . Commls .mel limits clcvdopmcai ia Afplial'lfc 
_specific f1oocl plains 

NJAC7:J4A ., Adiaalllld 'E!slablillhes · slllndards fur S1ll'fiale ~· dlcmic:i1 water discbargc for site ;:• 1lpCCi&t rancdialioa pmjeds. Tabs 
precedi:Dce- N8licmal Pollutiaa 
Di!ldu!IF Elimimdion S,stan 

· i <40 Cf'R.t22 _. im 
.NJAC-7:1~ l\dicm ailll; ·.·. Regubllal· • die •. CUDSblldioR and Rdllwnl ad . - ,dacmiaJI .. . ..-..· ·.of· .. inlhlstrial aod Appiopii&tc .. specific domestic wastcwab:r colledioa. 

ClOIIVey8IIC:C. aad ualmcDt 
facilitic:s. 

; 
NJAC 1:1tB~1.4 · · :Adiaa spllilic ~ CODIJVIs ,for crosioa .amJ ApsiiliAtilc 

sedimclltuansport. 
~ 

c.--c. 

.ApplicllbleiflldicmiftdDilrsg_ atiea«••• ......... 

.ofsolill wasll:s. . 

-
ol'loribbasisfor«tcsiiiRlillg::scllli...a~ 
tor nmciJial adiORS 

Applicabte if<J6Iiltillioas:~Rekaed'k~~ 

A,tlp1il:lble4D<caUiD RIDIII1ial~ 
(e,g..1llltfilcc wa!er~ IIDII ,....,..,ly 
iiStLSSLCLl ofSoalb BnmcbOsk. 

App1ic:ahlew._...~ill.a6Jadp1aiR. 

f.'8IDdild!f ~ifRIIIIIfiitcmlic:siBcilude 
disrfraJ!leto~ --· 

fllllllllidy.ag1ic:oi1Jicif ...... .aaliwiliasildudc• 
ll'lllllllllallplaalCII"~Jilml'wi814ill:llal&e .. -. 

............. 1lUilii1lliUiaua:ri&ies1bllt.tisl!ll6 .... 

R2-0062933 



Stan~ard, Citation or Type 
Requirement, or Reference 

Criterion ' 
Remediation NJAC7:26D Chemical 
Standards . specific 

: 

Wetlands and Costal 
Zone: NJAC7:7A Location 

Freshwater Wetland specific 
Protection Act Rules 
Coastal Permit NJAC7:7 Location 
Program Rules specific 

Other: 

Tedmieal NJAC7:26E Action specific 
Requirements for 
Site Remediation 
Well Conslrllction NJAC7:9D Action specific 
and Maintenance, 
Sealing of 
Abandoned Wells 

• 

TableS 
Site-Specific ARARs 

LCP Chemicals, Inc. Superfund Site . 
Feasibility Study 

Description ·status 

Soil site-specific cleanup levels. Applicable 
Includes guidance on development 
of impaet to groundwater soil 
remediation Slllndards. 
Regulations also include 
remediation standards for 
groundwater and surface water. 

Establishes requirements for the Applicable 
proll:ction of fi'eshwater wetlands. 

Establishes n:quirements for the Applicable 
proll:ction of coastal areas. 

Specifies requirements for remedial Applicable 
activities wi1hin New Jmey. 

Specifies requirements for Applicable 
installation and abandonment of 
wells. 

• 

Comments 

Provides soU.. groundwater, ·and surface waleT cleanup objectives. 

Applicable to rtmed"J81 actions that affect wetland areas, siJch as 
adjacent to SoUth Branch Creek. 

Applicable to remedial actions that occur within a CI08Stlll zone. 
Coastal mne (CAFRA) is not present adjacent to the site, however, 
waterftont deveiODIIImt mmiranmts would BDDiv. 

·• 
State program for implementation of remedial activities and 
pan ofLi~ Site Remediatic!D Professional program. 

Applicable to n:medial aetion that involve construction or 
abandonment of wells. 

< . ' 

:;·· 

R2-00629 • 
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$tate 11f ~ e&r 3).er1Uv 

CHRIS CHRISTIE 
Gtwernor · 

DEPARtMENT OF ENVIRONMENTAL PROTECTION 
.SITE REMEQIATION 
Mai1Code401-06. 

BOBMARTJIII 
Commlui0111r 

P. 0. Box 420 . 
KIM OOADAONO 
Lt. GoW~rnor 

Trenton, 'N!'w Jersey 08625:.0420 
Tel. tl: 609-292·12'0 

. . : 

FIIX. #: 609-777•1914 

M~. Walter Mugdan, Director· 
Emergency .and Remedial Response Division 
USEPA-Reglon 2 
290 Broadway, Floor 19 
New York, NY 10007·1866 

Re: LCP Chemicals, Inc. Supetfund Site 
Record of Decision 

Dear Mr. Mugdan: 

FEB 19 2014 

The New Jersey Department of Environmental Protection (Department) completed itS review 
of the "draft Record of Decision, LCP Chemicals, Inc, Superfund Site, Unden, Union County1 

. New Jersey'' prepared·by the U.S. Environmental Prot~ction Agency (EPA) Region llln 
Decem be~, 2013. The Department conc~rs With the prQp.osed concept of in-situ $1:abillz.ation of 
the free mercury to a depth of free mercury of 17 feet whleh Includes a .rrn1Jti-"yer c:ap, shallow 
ground w.ater treatment system, groundwater monitorlng ·and the removal. of «:9ntamlnated 
sediments In North Off·Site Ditch and the lower part of South Branch Creek. However, the 
Department cannot concur with the full remedy for the following reasons: 

• A treatability s~udy ohhe In-situ stabilization technology was not performed to 
determine If the technolosv would be effective at ~he LCP $ite for the S!!lected remedy· 
or the first contingency temedy of tteatment to 6. feet. In addition. It has not been 
determined If there are any obstructions at depth which might hinder ln~sltu 
sti;ibilization to 17 feet; 

• The Department1s position is that the contingency remedy should be excavation and off· 
site disposal ofthe free mercury (Alternative SB). While costly, this alternative appears 
implementable. Containment alone, which Is one of the proposed contingencies~ does 
not address the free mercury. 

. . 
• The draft ROD states that EPA .will determtn·e dean-up levels for the sediments tha.t are 

consistent with existing leVels In _the Arthur _Kill (i.e. background) or the ~r:eiiminary 

Nt~w Jer~•y Is rm Equal Opponun(ty Employtr, Prln~rd rut R#cyclui Paper ollll Rrcyc/tlblr 

.... ,, :· . .: . . •' 
'• . 

... '. 
•' 
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remedlatlon goals determined for the site; If they are higher. EPA has Indicated that 
additional data will' not be collected to determine the .sediment clean-up level. The 
Department position Is that suffiCient data has not been collected in the Arthur Kill to 

~etermlne background. Once background Is determined, addltlbnal delineation and 
pQsslbly remediation may be necessary in the Arthur Kill. 

hi condusion, ·for the reasons listed ·above, the Oepartment does not concur with -the selected . 
remedy·il'l the December 201:3 drf!ft Record of-Decision. If you have any questions, please 
contact me. 

c: Jon .Gorin, USEPA 
,~~.,.:A.~~~~~./.~~~~~S)? 

\ 
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INTRODUcriON 

APPENDIXV 

RESPONSIVENESS SUMMARY 
LCP Chemicals, Inc., Superfund Site 

Linden, New Jersey 

This Responsiveness Summary provides a summary of the public's comments and concerns regarding 
the Proposed Plan for the LCP Chemicals, Inc., Superfund Site's preferred remedy, and EPA's responses 
to those comments. All comments summarized In this document have been considered In EPA's final 
decision for the selection of remedial alternatives for the Site. 

This Responsiveness Summary is divided Into the following sections: 

\ 

I. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONCERNS: This section provides 
the history of community Involvement and Interests regarding the Site. 

II. COMPREHENSIVE SUMMARY OF MAJOR QUESTIONS, COMMENTS, CONCERNS AND 
RESPONSES: This section contains summaries of oral comments received by EPA at the. 
public meeting, EPA's responses to these comments, as well as responses to written 
comments received during the public comment period. 

The last section of this Responsiveness Summary includes attachments, which document public 
participation In the remedy selection process for this site. They are as follows: 

Attachment A contains the Pro~osed Plan tha~ was distributed to the public for review and 
comment; 

Attachment B contains the publlc.notices that appeared In the Home News Tribune; 

Attachment c contains the transcripts of the p·ubllc meeting; and 

Attachment D contains the written comments received by EPA during the public comment 
period. 

I. BACKGROUND ON COMMUNITY INVOLVEMENT AND CONaRNS 

On August 21, 2013, EPA released the Proposed Plan and supporting documentation for the proposed 
remedy to the public for comment. EPA made these documents available to the public in the 
administrative record repositories maintained at the EPA Region 2 office (290 Broadway, New York, New 
York) and the Linden Public Library (31 East Henry Street, Linden, New Jersey). EPA published a notice of 
availability of these documents In the Home News Tribune newspaper on August 21, 2013. EPA opened 
a public 'comment period which ran from August, 21 2013, until September 20, 2012. Due to a request 
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for a public comment period extension, on September 17, 2013, EPA extended the public comment 
. period to October 21,2013. · 

On August 21, 2013, EPA held a public meeting at the Tremley Point Recreation Building, in Linden, NJ to 
Inform local officials and Interested residents about the Superfund process, to present the preferred 
remedial alternatives for the Site, solicit oral comment, and respond to any questions. 

II. COMPREHENSIVE SUMMARY OF MAJOR OUEmONS. COMMENTS. CONCERNS. AND 
RESPQNSES 

PART 1: Verbal Comments 

This section summarizes comments received from the public during the public comment period along 
with EPA's responses. 

A, SUMMARY OF QUESTIONS AND EPA's RESPONSES FROM THE PUBLIC MEETING CONCERNING 
THE LCP CHEMICALS INC. SUPERFUND SITE 

A public meeting was held August 28, 2013, at 7:00 p.m. In the Tremley Point Recreation Building, In 
Linden, New Jersey. In addition to a brief presentation of. the Investigation findings, EPA presented the 
Proposed Plan and preferred alternative for the Site, received comments from meeting participants, and 
responded to questions regarding the remedial alternatives under consideration. Attachment C Includes 
the entire transcript of the public meeting . 

A summary of comments raised by the public following EPA's presentation Is presented below: 

Comment #1: One commenter asked what PTW stood for. . · · ·I. 

EPA Response: Principal threat waste, which Is the area on Site with visible mercury in soil. 

Comment #2: One cammenter asked whether the local sewer authority can handle the overburden 
groundwater discharge. 

EPA Response: Since it will not be a lot of water, EPA expects that the sewer authority can easily handle 
the discharse. ~lso, if they say they cannot accept the water, there are other options such, as treating It 
at the adjacent GAF site. 

Comment #3: One commenter asked where the mercury, once ~emoved from the water, would be sent. 

EPA Response: The mercury In the groundwater Is at a low concentration, so there would not be much 
meriury removed from the water. Whatever mercury Is removed will be disposed of with the sludge by 
whatever method the selected facility (e.g., sewer authority) uses to dispose of waste. 

Comment 114: Once commenter asked If the plan Is ~o simply bury the contaminated soli. 

EPA Response: No. Some soil (the PTW) will be treated and contained on Site. Other soil, with high 
levels of mercury but not considered PTW, will also be contained • 

2 
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Comment #5: One commenter pointed out thot In its presentation EPA referred to a risk number and said 
It was over a hundred which Is high, and should be less than one. What Is It a hundred of? · 

EPA Response: The number Is based on a human health risk calculation for non carcinogens called a 
uhazard Index." One is an acceptable number, anything above one is unacceptable. The hazard index at 
the site Is 190. This Is for the quantifiable soli concentrations, not the PTW which Is hard to quantify. 
However, EPA believes that the HI for PTW would be substantially higher than 190. In brief, If someone 
were working on the Site they would be exposed to an unacceptable level of risk. 

Comment #6: One commenter asked what a geosynthetlc membrane Is and whether It Is Impermeable. 

EPA Response: A geosynthetic membrane is essentially a thick piece of plastic. It is commonly used at 
hazardous waste sites and landfills. In general, the cap will probably consist of a base aggregate, the 
membrane, some stone, soli and grass or perhaps asphalt. The geosynthetlc membrane Is basically 
impermeable and Is In compliance with New Jersey regulations. 

Comment #7: Several commenters asked If the remedy, combined with the proposed Impermeable cop 
on a nearby property would Increase floodwater problems in the area. 

EPA Response: The EPA staff at the public meeting were not aware of the other cap the commenters 
were discussing. However, caps are Impermeable and Issues like rainwater drainage need to be 
addressed during the design phase. The rainwater running through the stone on top of the cap will not 
be contaminated, so run-off options could Include discharge to the Arthur Kill, for example. The final 
design would ensure that run-off does not cause additional flooding problems In the area. 

Comment #8: One commenter asked what happens If the res_ponslble parties decide th.ey do not want to 
pay for the selected remedy and instead they decide tci select the less ·expensive option. 

EPA Response: The responsible parties do not select the remedy. EPA makes that choice arid we ask the 
parties If they want to Implement EPA's selected remedy. The parties typically respond positively, 
because they believe they can do It more effectively and cheaper than EPA. If they refuse, EPA has 
various enforcement options It can consider. 

Comment #9: One commenter asked about the barrier wall's location, what It's going to be mode of and 
how high will it be. 

EPA Response: EPA can tell where the barrier wall will be, but EPA has yet determined what It will be 
made of. The wall be Installed around the Site, and It will be tied to the glacial till layer. The decision on 
what it will be made of will be part of the remedial design process, and subject to EPA approval. 
Typically, barrier walls are made from .steel sheeting or bentonite however EPA can accept other options 
that will hold contaminants on Site. The wall will be below the ground, $0 It will not be visible from the 
surface. That will make It easier for the Site to be reused In the future .. 

Comment #10: One commenter asked If the sulfur/me;cury treatment process has been dQne elsewhere. 

EPA Response: The process has been recently been tested at other sites, like the Mercury Refining Site 
In upstate New York. A pilot study Is being performed at that site, as we will be performing one at this 
Site. EPA researchers have confirmed that, chemically, the process should work. The main Issue at the 

3 

R2-0062950 

• 

• 

• 



• 

• 

• 

Site Is the type of soil we will need to treat. The soil is mainly fill and rubble, where effective mixing will 
be difficult. That is an engineering Issue that will be addressed during the pilot study. 

Comment #11: One commenter asked to see the NRRB comments and the responses. 

EPA Response: The NRRB stands for the National Remedy Review Board. The NRRB reviews proposed 
Superfund cleanup decisions that meet cost-based review criteria to assure they are consistent with 
Superfund law, regulations, and guidance. After each review, the.board prepares a 'memo with their 
findings and recommendations to the region. 

The NRRB memo and Region 2's responses can be found at the following: 
http:fiwww.epa.gov/superfund/programs/nrrb/pdfs/LCP Memo.pdf 
http:fiwww.epa.gov/reglon02/superfund/np!/lcDChemicals/pdf!lcp nrrb region 2 response memo.PD · 
f 

Comment #12: One commenter wanted to know If the risk assessment was done prior to Superstorm 
Sandy, and several commenters wanted to know If the Tremley Point area has been tested after the 
storm to see If contamination In the Arthur Kill or South Branch Creek affected the area. The commenter 
wondered whether the residents In the area should. be concerned. 

EPA Response: All the investigatory work was done prior to the Storm. EPA Is not aware of anyone who 
has tested the area for effects from the Storm. EPA believes It Is unlikely that contamination was 
spread from the Site,· even due to Superstorm Sandy's surge. The reason is that the mercury has stayed 
in place for over 30 years, Including during other storm events, such as Hurricane Gloria and the 1992 
Nor' easter. EPA will consider sampling a few adjacent properties to determine if Site contaminants may 
have migrated. .• · .. 

Comment #13: One commenter wondered If there was a reason to clean up the Site If It doesn't 'affect 
the community. 

EPA Response: Under the Superfund land, EPA has the authority to cleanup sites that pose a current or 
potential future risk to human health and the environment. There are several reasons to address Site 
contamination such as to: allow future reuse of the Site for Industrial purposes; prevent additional 
mercury from entering the Arthur Kill; and prevent additional mercury from entering the atmosphere. 

Comment #14: One commenter asked If the people who caused this will be profiting /rom the cleanup by 
having their property reused and are the vapors from the mercury putting people are risk. 

EPA Response: The owner has abandoned the Site. l'he owner is the Hanlin Group. EPA expects 
someone will take ~ver the Site and redevelop it. EPA has identified an entity that has responsibility for 
the Site, and they are paying for it. However, they do not own the property. 

' Data collected on Site, even during hot days when vaporization Is highest, do not show an unacceptable 
risk to the community from atmospheric mercury migrating from the Site. 

Comment #15: One commenter asked the name of the entity paying for the cleanup and whether they 
own the Site • 
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EPA response: Originally it would been LCP, however their liability was passed to ISP and now it Is with 
Ashland Chemical. To date, ISP and Ashland have paid for the remedial work. While Ashland Is 
responsible for the Site cleanup, It does not own the property. 

Comment !f16: Several commenters asked how Ashland became responsible. 

EPA Response: Typically what happens is one company buys another company or a piece of another 
company. As part of that purchase, they have to take over certain liabilities, such as cleaning up a 
Superfun~ site. 

Comment: On~ commenter asked if EPA considered open space or recreation areas for the Site. 

EPA Response: No. The Site Is located in an Industrial area, surrounded by sites being used or planned 
to be used for Industrial purposes. The Site has limited access. EPA recognizes the remedy will impact a 
limited area of wetlands near the South Branch Creek. To address this Impact, wetland remediation and 
mitigation will be Implemented. 

Comment 18: One commenter asked if the Army Corps or EPA will be remedlatlng the wetlands. 

EPA Response: EPA Is not sure at this point who would be doing It, however EPA expects that the 
responsible party will be paying for the wetland~ remediation. 

Comment 1#19: One commenter asked who Is pollcing'the Site, and why the pollution wasn't stopped 
earlier. 

EPA Response: EPA is the lead regulatory agency in charge of the Site. There are a number of reasons 
why this Site has taken so long to r~ach this point. One key Issue Is the technical complexity of analyzing 
solutions to address the Site's principal threat waste. 

Comment #20: One commenter asked who has been Investigating the adjacent sites, such as the El du 
Pont property. 

EPA Response: EPA doesn't know who has been Investigating those sites. Since they are apparently 
covered or capped, they are further ahead In the remedial process than LCP. 

Comment #21: One commenter asked how the stabilization will be Implemented, and how deep will the 
remediation go, and will vapors have to be collected. · 

EP~ Respo'nse: The remedy has not been designed yet, but EPA expects the stabilization will 
incorporate mixing the sulfur and PTW In place. A key question Is the amount of sulfur needed per 
volume of soli. EPA expects to go full depth, as much as 17 feet. However, there Is a lot that remains 
unknown about the depth and the types of debris or pilings that will be encounter. If going to a depth 
of 17 feet cannot be accomplished, EPA has proposed a contingency to go down to 6 feet. That 
contingency depth will still address the majority of the visible mercury. A decision on ·the need for vapor 
collection will be made during the design. 

Comment #22: One commenter asked about the /ego/Instrument EPA will use to compel the PRPs to 
perform the remedy especially when the PRP has changed. · 
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EPA Response: When ISP sold a portion of their company to Ashland, the responsibility to perform the 
Site investigation and feasibility study- per an Administrative Order on Consent· went with it. After 
the ROO Is sfsned, EPA will offer Ashland the opportunity to perform the remedy through a Consent 
Decree. EPA expects they will perform the remedy. 

Comment #23: One commenter asked If the sulfur could convert some chemlcql In the soils Into a 
chemical that's hazardous. 

EPA Response: EPA does not expect it will happen and EPA will be monitoring the air during the work 
phases. 

Comment #24: One commenter asked what happens with the mercury In the building, and If there are 
other chemicals In the building. 

EPA Response: A key to the desisn ~nd remedial action will be dust and vapor control durins demolition 
as the buildings' porous material is likely heavily contaminated with mercury. The dust/vapor control 
processes used for buildings demolition are pretty well known a net EPA does not expect to find high 
levels of contaminants aside from mercury. 

Comment #25: ·one commenter mentioned that he did a defl'lolltian project at a site that had used 
mercury and found the bricks were heavily contaminated with mercury, and vaporization became an 
Issue during hot weather. They stopped work and decided to walt until winter.. The commenter also 
asked where the bricks from the LCP Site would be sent. The commenter was concerned that crushing 
the brick would release more mercury vapor. Further, the commenter asked If EPA would consider doing 
the mixing under a bubble or some type of spring form. 

EPA Response: EPA noted the same sort of experience • high levels of mercury in·porous brick • during 
the demolition of a bulldins at a Superfund site in Hoboken, New Jersey. The bricks from L~P's buildinss 
will be treated with sulfur and placed under the cap. EPA recognizes that crushing the brick could · 
release vapor to an unacceptable level, therefore the deslsn will have to account for and prevent that 
possibility. EPA will consider doins the work Inside a temporary structure. 

Comment #26: One commenter asked how ,long the prpject will take and If It will be done in all seasons. 

EPA Response: EPA expects the work to go on all year. EPA believes it will take a year and a half for the 
. pilot study, a year for the desisn, and another year and a half to two years for the construction work to 

be completed. 

Comment #27: One commenter asked If there was an estimate of the amount of mercury that may have 
vaporized from the Site over the last thirty years. 

EPA Response: EPA has never made that estimate, but recosnizes that vaporization has and continues 
to occur, which is why EPA would like to Implement the remedy as soon_ as possible. 

Comment #28: One commenter asked how EPA predicted the land use for the risk assessments when 
there Is no land owner. · · 
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EPA Response: For the risk assessments, EPA assumed the land use would be commercial/industrial, 

which is what the land is currently zoned for. If the Site were to be used for residential purposes, the 

risk assessment would have found a greater potential risk. Either way, EPA would have decided that the 

risk posed by the Site needed to be addressed. 

Comment #29: One commenter asked what EPA would have done if this were In a residential area. 

EPA Response: EPA only considered current and potential future uses for the Site, which does not 

Include residences. ' 

Comment #30: One commenter asked what would happen If during the remedial phase a storm floods 

the site. 

EPA Response: Based on the nature of mercury, it Is unlikely to spread much even during a storm such 

as Superstorm Sandy. However there will be some contingencies built Into the design of the 

remediation, just In case a hurricane or nor' easter hits w~ile work Is underway. 

Comment #31: One commenter asked If, In the future, all water entering the LCP site during rain events, 

will discharge to the Arthur K/11. 

EPA Response: EPA cannot say that the all the stormwater on Site will eventually discharge to the Arthur 

Kill. However, the requirements of a New Jersey storm water permit would have to be met by the final 

design. 

Comment #32: One commenter asked If the South Branch Creek and Northern Offslte Ditch are going to 

use different cleanup standards due to their proximity to the Arthur Kill. The commenter also 'expressed 

concerns that EPA's proposed remedy was Inconsistent with EPA's approach to other areas Impacting 

Raritan Boy, where cleanups are performed to prevent further contamination of the Bay. The 

commenter Indicated he was not just concerned about mercury, but also benzene, etc. 

EPA Response: Unlike soil, there are no promulgated standards In New Jersey for sediments. In some 

cases National Oceanic and Atmospheric Administration screening levels are used for sediments. Those 

levels are very low. If EPA were to clean up to that level, the sedlm~nts would be re-contaminated.by 

the Arthur Kill over a few tide cycles. Therefore, EPA decided to clean the Creek and Ditch to levels 

consistent with those found In the Arthur Kill. Cleanup of the Creek and Ditch will achieve contaminant 

levels far below levels currently found In the sediments. This cleanup will interrupt sources of mercury 

from the Site into the environment. Benzene and the other contaminations In the overburden 

groundwater will be contained, pumped and treated. 

Comment #33: One c_ommenter asked about a 2002 state bill that required a mercury alert notice 

throught;~ut the areas, and whether there has been compliance. The commenter Indicated that this bl/1 

would require signs to be posted In every medical office. 

EPA Response: EPA does not regulate or enforce that state law. EPA's focus is the Site remediation. 

Comment #34: One commenter asked how EPA plans on containing contamination during the 

remediation that is on worker's feet or on trucks running through the neighborhood. 
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EPA Response: That Is a concern on nearly every site cleanup; and• is addressed through a site-specific 

health and safety plan. Rules will be in place for people and equipment entering "exclusion zones" and 

being cleaned of waste before exiting those zones. 

Comment #35: One commenter asked about the mercury ban. 

EPA Response: The mercury ban refers to a restriction In the United States, which prevents movement 

of elemental mercury across our International borders. · 

Comment #36: One commenter asked whether there are birds at the· Site eating the contaminated crabs 

and fish. 

EPA Response: Yes, however, unlike crabs and fish, bird tissue was not sampled. Nevertheless, 

modeling performed during the risk assessment demonstrated that there is an unacceptable risk to 

birds, Insects and small mammals from the Site contamination. · 

. Comment #37: One commenter asked about endangered species In the wetlands. 

EPA Response: There is no evidence of any. fed.er:ally endangered species on the Site. However, as part 

of the remedy, EPA will Interrupt exposure to Slt,e contaminants for all species of birds. EPA will be filling 

In some wetlands on Site but rebuilding them In an area more Inviting to wildlife. 

Comment #38: Several commenters asked if there was a government agency that could sample the 

homes. 

EPA Response: EPA will attempt to find someone who can answer this request, and If found we will put 

that Information up on EPA's website for the Site. EPA notes the concern resl~ents have Is not just from 

the Site, but rather from the water from the Arthur Kill and other· local water bodies that may have 

Impacted their homes. 

Comment #39: One commenter asked if the Site might be passed to the NJDEP . 
... 

EPA Response: EPA does not expect that to happen, but if it does EPA and NJDEP will announce it· 

publlcally. 

Comment #40: One commenter asked whether the 32,000 cubic yard estimate of buildings was their 

actual space or the amount of total expected debris. 

EPA Response: That Is he estimate for the tota,l.amo\.lnt of.~ulldlng material debris expected once the 

buildings are demolished. '. · . 

Comment 1141: One commenter asked since the ban went Into effect, Is EPA doing any kind of work for 

mercury extraction os a remediation method. Meaning, if something were to come up In 2 or 3 years, 

could EPA use that instead of the proposed stabilization approach? 

EPA Response: EPA did a thorough search and could not find a practical technology for treatment, aside 

from the one proposed. However, If something were developed over the next few years, EPA will look at 

it. EPA can change a remedy If appropriate. · 
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Comment 1142: One commenter asked for a realistic tlmeframe to begin the remedial action, and 

whether EPA believes the ROD will be Issued In 2013. 

EPA Response: Optimistically, remediation Is likely to start approximately four years after the ROD is 

issued. At the meeting, EPA state an expectation that the ROD would be Issued In 2013. 

Comment 1143: One commenter asked if EPA considered doing the South Branch Creek remedy while 

performing the treatablflty studies. 

EPA Response: Remedlating the South Branch Creek as an interim remedy was an Idea put forth by the 

responsible parties during the remedial investigation. After discussions with NOAA and the State, EPA 

decided to wait until the ROD is issued. However, EPA will consider performing the sediment cleanup 

· while the pilot studies for soils are underway. 

Comment #44: One commenter asked If study results would be accessible during the RD and RA phases: 

EPA Response: The studies will be made available on-line and EPA will have other public meetings or 

availability sessions to explain results or findings. 

Comment #45: One commenter asked If hard copies could be sent to the library as she hod difficulty 

accessing the Information off the discs. 

EPA Response: Libraries generally prefer di~cs, as the RI/FS documents take up an enormous amount of 

shelf space. EPA will meet with the Unden librarians to make sure the electronic documents are 

accessible. 

Comment #46: One commenter asked whether mercury levels will Increase by the time the remedy 

starts. 

EPA Response: No, the Site production is shut down, so there is currently no source adding mercury to 

·the soils or sediments. 

Comment #47: One commenter asked whether the PRPs ore responsible for anyone impacted from 

cons~mlng contaminated fish caught In the Arthur Kill. 

EPA Response: The LCP Site is one of several other sources of mercury to the Arthur Kill, and a limited 

amount of mercury is still migrating to the Arthur Kill from LCP. Therefore, EPA.would prefer to have 

the remediation completed as soon as possible. 

PART Z: Written Comments 

Comments from Edison Wetlands Associations et al.: 

Comment #1: Consistency In Superfund Cleanups: LCP Chemicals has been a responsible party at other 

Superfund sites, and therefore, the selected remedy must be'conslstent with cleanup remedies. LCP 

Chemicals hod contaminated a similar site In New York adjacent to the Onondaga Lake. The former 

Linden Chemical and Plostlcs (LCP) site was a major source of mercury contamination In Geddes Brook, 
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Nine Mile Creek and Onondaga Lake. As part of the site remediation, more than eight tons of mercury 
was removed from the plant property. Additional upland sites, for which there are other responsible 
parties, are also In various stages of remediation. As of2010, Records of Decision (ROD) have been 
signed for cleanup plans at eight Superfund subsltes. http://www.dec.ny.gov/chemlcal/8668.html We 
strongly recommend that USEPA select Alternative Sa/b {Removal and off--site disposal of the Principal 
Threat Waste and contaminated building debris),; This remedy selection Is consistent with other remedy 
selections like the Geddes brook, Nine Mile Creek ond Onondagcl Lake cleanup. The current proposed 
plan contains slgnlflcont deficiencies In the protectiveness to human he.alth and the environment. 

•,. I 

The choosing of Alternative Sa/Sb would provide the best of the possible remedies proposed as well as 
provide consistency with the cleanup of LCP's Superfund Site mercury contamination In Geddes Brook, 
Nine Mile Creek and Onondaga Lake. As part of the site remediation, more than 8 tons of mercury was 
removed from the plant property. This Important regional resource in the Arthur Kill is no less Important 
than the cleanup of Geddes Brook, Nine Mile Creek and Onondaga Lake. 

Alternative Sa/b is the only alternative that offers long--term protection from these hazardous wastes 
that directly threaten human health and the environment and also provide permanent cleanup of the 
Principal Threat Waste (PTW) at LCP Chemicals Superfund Site. Cleanup of the PTW Is one of the decision 
making tools used by the USEPA to decide on the Superfund selection remedy process and its ARARs. 
Only Alternative Sa/b addresses the PTW and provides a permanent cleanup of PTw, mercury, which Is a 
direct threat human health and the environment. Along with the selection of Alternative Sa/b we also 
want additional mercury cleanup In the sediments that bio-accumulate In wildlife and biota. · 

EPA Response: The Site to which the commenter refers Is the LCP Bridge Street site, located near 
Syracuse, NV. The remedy at the LCP Bridge Street site called for treatment of the PTW soils through soil 
washing. As explained in the feasibility study and this ROD, due to the nature of the Site's fill, soli 
washing would not work at the LCP Linden Site. Also, It should be noted that the eight tons of mercury 
recovered from soil at Bridge Street. went Into the commercial market. As of January 2013, federal 
agencies are prohibited from selling or distributing elemental mercury under their control or 
jurisdiction. So even If soil washing were technically feasible at the LCP Linden. Site, It would be 
administratively Impracticable to select the treatment approach used at the Bridge Street site. 

The LCP Bridge Street site treated a portion of Its contaminated soil, specifically the PlW, through soil 
washing. LCP linden will treat a portion of its contaminated soils, the PlW, through In-situ stabilization. 
At both sites, treate-d soils as well as untreated contaminated soils/sediments are contained on site. 
Like the LCP Linden Site's selected remedy, the LCP Bridge Street·site's containm'ent uses a barrier wall 
and an Impermeable cap.· Therefore, fundamentally the LCP Bridge Street site remedy Is similar to the 

. remedy selected for LCP Linden, the key difference being the Bridge Street site remedy treated a portion 
of the soils ex-situ through soil washing, while LCP linden Site remedy will treat a portion of the soils in
situ through stabilization. . 

The Geddes Brook and Nine Mile Creek are small water bodies containing mercury contaminated 
sediments. Those sediments· are being excavated and placed under the LCP Brldse Street cap. This is the 
same approach selected for the Northern Off-Site Ditch and bottom third of the South Branch Creek of 
the LCP linden Site. Again, the remedies to which the commenter referred are similar to the remedy 
selected at LCP Linden. · 

Alternative Sb Is not similar to the remedy at the LCP Bridge Street ste. Rather than treatment, 
' . . . 
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Alternative Sb ~lied for excavation and off·slte disposal of the PTW soils. Alternative Sb was not 
selected for a number of reasons, such as cost and increased short-term Impacts to the community. 
More Importantly, EPA also found that there Is a lack of disposal options for soils with visible mercury. · 
Land disposal of soil containing elemental mercury concentrations of over 260 ppm (i.e., all the PTW) is 
prohibited by the RCRA Land Disposal Restrictions (LOR). Under the LOR, the soils would have to be 
treated, using high-temperature mercury recovery, before disposal. Once recovered from the waste, 
elemental mercury has typically been returned to the commercial market as product. 

While there are facilities In the United States that can accept and treat soil containing greater than 260 
ppm of mercury, none of them could handle the amount of PTW soil requiring treatment at the LCP 
Site. EPA lo_cated only one North American facility (Stablex in Canada) that may be able to handle the 
quantity of PTW at LCP. However, the facility was not able to say for certain that they could handle the 
mass. 

_ Comment #Z: NOAA Polley: According to a March 2004 National Oceanic and Atmospheric 
Administration (NOAA} report, under "Threats and Contaminants Preliminary sampling of soli, surface 
water, and sedimentN, It revealed elevated levels of mercury, and other metals. Site contaminants are 
potentially Impacting the Arthur Kill, which is used for recreational boating and fishing. The peregrine 
falcon, northern harrier, great bfue /:leron, and little blue heron, all stote;_listed species, are reported to 
either breed or hunt In the salt marshes near the site. Prall's Island, located approximately 1,000 feet 
east of the mouth of the South Branch Creek, Is a breeding area and rookery for some of these birds. In 
1.990, the New Jersey Conservation Foundation and the NJ Audubon Society, conducted an Inventory of 
the river in which they Identified around 200 bird species Including nearly 90 species that breed In this 
area. 

Alternative 4b violates National Estuary Program that was established by Congress In the 1.987 
amendments to the Clean Water Act. Its purpose Is to promote the development and Implementation of 
comprehensive management plans for estuaries of national significance that are threatened by pollution. 
At the request of the governors of New York and New Jersey, USEPA accepted the New York-New Jersey 
Harbor & Estuary Into the National Estuary Program In _1.988. Since· that time, It has been an effective 

· partnership for advancing regional efforts to achieve the- goals of the Clean Water Act for fishable and · 
swimmable waters throughout the nation. 

USEPA's selection of Alternative 4b also violates NOAA's pol;cles on cleaning up and restoring sites in 
New Jersey. The Office of Response and Restoration's Coastal Protection and Restoration Division 
(OR&R/CPRD) partners with other agencies and responsible parties to ensure that waste site cleanups 
not only reduce risk, but also restore natural resources and Improve the quality of the environment. 
NOAA Coastal Resource Coordinators (CR,s} get Involved early In site cleanups to: 

• ensure that ecological assessments and the entire cleanup process evaluate and mitigate any 
risk to sensitive species and habitats; 

• .Incorporate environmental restoration Into cleanup actions; 

The New Jersey Resource Trustees, which Includes the USEPA as a member, states the following In Its 
mission: 

Protecting and Restoring Coastal and Marine Resources: NOAA's Coastal Protection ~nd 
. Restoration Division (CPRD).protects and restores natu~al resources In marine and _coastal 

environments that are affected by hazardous waste sites. NOAA Coastal Resource Coordinators 
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(CRCs) work with the US. Environmental Protection Agency (EPA), the State of New Jersey, and 
other trustee agencies to identify risks to natural resources, recommend site cleanups that 
protect habitat and wildlife, and design projects to restore Injured resources and habitats, . · 

USEPA must choose Alternative 5 alb or they will violate their mandate, through the Congressional 
National Estuary Program and the Federal Clean Water Act, to protect coastal resources. 

EPA Response: A NOAA Regional Resource Coordinator (formally known as a Coastal Resource 
Coordinator) Is represented on EPA Region 2's Biological Technical Assistance Group (BTAG), which 
reviewed and commented on the Site's investigations, including ecological risk assessments, through a 
multi-year iterative process. NOAA has not Indicated that the selected remedy's containment of 
contaminated soils and groundwater would fall to comply with any NOAA policies. 

The Harbor Estuary Program's (HEP) Comprehensive Conservation and Management Plan and the 
subsequent 2011-2015 HEP Action Plan seek to reduce toxic contamination to the estuary through a 
variety of actions, Including Superfund site cleanups. Mercury Is one of the toxlcs of concern for HEP. 
Since the selected remedy will protect human health and the environment In part by reducing mercury 
contamination to the estuary, It is consistent with the National Estuary Program In general and the HEP 
specifically. · 

Comment #3: Mercury Contamination in the Arthur Kill Estuary: The contamination that has occurred on 
the LCP Chemicals Superfund Site Is of regional Importance to New Jersey's wate!Ways and Its 
ecologically sensitive receptors found in the Arthur Kill Estuary and an the receivlfJ9 end of the Raritan 
Bay. Due to the proximity of this site to the Arthur Kill and a residential neighborhood, it Is of cr~tical 
Importance to properly remedlate this site and remove all contamination found on site. The Arthur Kill is 
currently one of the most heavily contaminated bodies of water found In New Jersey and will continue to 
be unless action to reduce any further contamination Is token. 

This violation of protecting America's waters has led to the poisoning of biota that Is found In the Arthur 
Kill and has allowed contaminants such as mercury, arsenic, polychlorinated biphenyls (PCBs), polycyclic 
aromatic hydrocarbons (PAHs), volatile organic chemicals (VOCs), chlorobenzene, benzene, and other 
contaminants to enter the food chain. Fully cleaning up the PTW from LCP Chemicals Superfund site 
would demonstrate USEPA's mandate to protect human health and the environment Is still a core 
principle of the Superfund Program. · 

Extensive research has been done on mercury and results were found that In fetuses, Infants, and 
children, the primary health effect of methylmercury Is Impaired neurological development. 
Methylmercury exposure In the womb, which can result from a mother's consumption of fish and 
shell/Ish that contain methylmercury, can adversely affect a baby's growing brain and nervous system. 
Impacts on cognitive thinking, memory, attention, language, and fine motor and visual spatial skills have 
been seen In children exposed to methylmercury in the womb. 

The LCP Chemicals Superfund site and Its PTW hove contributed to the contamination of the Arthur Kill 
Estuary. This ongoing contamination has become so problematic that the New Jersey Department of 
Environmental Protection (NJDEP) & the Department of Fish and Wildlife have restricted the ' 
consumption of fish and crabs due to the overwhelming contamination of the biota found In the water. 
This Is a clear violation of the Clean Water Act of 1972 and a violation of the Public Trust Doctrine which 
were passed to ensure the protection .of America's waters and access to the water by the public. While In 
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theory this restriction would provide some protection of public health, the majority of those directly 
Impacted don't speak English and those whose cultural heritage Is to fish and crab continue to use the 
Arthur Kill Estuary as a food source for their families. 

EPA Response: EPA agrees and has stated that the contamination at the Site currently puts the local 
ecology at risk. EPA recognizes that the Site Is one of the numerous sites that have Impacted the Arthur 
Kill. EPA also agrees that there would be a risk to human health If people were to work or trespass on · 
the unremedied Site. EPA does not agree that the only way the Site's risks can be Interrupted Is through 
removal of the contamination to some other location. 

Available data Indicate that only a limited mass of mercury Is emanating from the Site, mainly through 
vaporization and possibly sediment transport. The prime driver of risk Is direct contact with the soils or 
sediments on the LCP property. The selected remedy would. not only prevent vaporization and sediment 
transport through treatment and containment, It would also be an excellent and proven way to 
Interrupt direct contact exposure. It shoulet be noted that all the potential alternatives for the Site, 
Including the one with a removal component (Alternative Sa/b), has containment as a principal element. 

Comment #4: Flooding and Severe Weather Storms: USEPA's Proposed Plan will continue to threaten 
residents who live in this a reo and who experienced flooding from severe storms ond hurricanes just /Ike 
Hurricanes Irene and Sandy. The contamination from Superfund Sites, /Ike the LCP Chemicals site, have 
entered the Arthur Kill and then brought back Inland after flood waters from the already contaminated 
Arthur Kill submerged most of this area. With the recent severe weather events In New Jersey, It Is 
Important to select remedies for contaminated sites that will not have the potential of creating 
complications or breaking In the future. Remedy seiection Sa/b Is the only remedy that provides any 
protection against future natural disasters. 

These waters have posed a threat to the residents who live in this area and who experience flooding from 
storms and hurricanes just like Hurricanes Irene and Sandy. The contamination that has come off of sites, 
such as the LCP Chemicals site, has entered the Arthur Kill and was then brought back Inland after flood 
waters from the already contaminated Arthur Kill submerged most of this area. 

EPA Response: EPA recognizes that the Site's reme~y will have to be designed and constructed with the 
understanding that severe flooding will occur on Site sometime In the future. Containment remedies, 
such as the one at the Scientific Chemical Processing Superfund Site In Carlstadt, New Jersey, have 
proved to work successfully In flood prone areas, even during the·recent storm. 

Comment 115: Incomplete Proposed Alternatives: The USEPA presents several pros to choosing 
alternative Sa/b yet does not present alternative Sa or Sb as a proposed alternative. In the USEPA's 
Proposed Plan and evaluation of alternatives, the agency shows that Sa/b meets the criteria for selecting 
a remedy. Alternative Sa/b meets the following criterion: · 

1. Overall protective of the environment and human health 
2. Compliance with applicable or relevant appropriate requirements {ARARs) 
3. Long-term effectiveness and permanence 
4. Reduction of Toxicity Mobility or Volume Through Treatment 
5. Short term effectiveness 
6. lmplementoblllty · 
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7. Cost 

8. · State/Support Agency Acceptance 
9. Community Acceptance 

The USEPA states that, "In addition, Alternative Sa and Sb would require between 1,000 and 2,000 trucks 
to first remove the PTW soli and debris, then .to bring In substrate to backfill the excavated areas. Thus 
Alternative Sa and Sb Is the only option that would significantly increase the truck traffic through the 
local community." However, USEPA has overlooked the possibility of using rail lines to take the 
contaminated material off site. This area has a plethora offreight rail lines and has the Chemical Coast 
Sector adjacent to the area. The use of rail lines will highly reduce truck traffic and at the same time 
reduce the cost of the remediation. This mode of transport has been utilized liy US EPA at other 
Superfund sites such as Horseshoe Rood Superfund Site, Atlantic Resources Superfund Site In Sayreville 
NJ, and Chemica/Insecticide Superfund Site In Edison, New Jersey to remove hazardous materials, reduce 
truck traffic, and drive the remediation cost down as well. 

Even If the USEPA must use trucks, this area Is well suited to handle the traffic, and the tradeoff of 
· removing the PTW Is well worth the use of trucks. This amount of trucks Is relatively small in comparison 

to the removal of this high toxic waste. The area has many major truck routes that already have 
significant truck traffic. · • · 

The volume of trucks Is relatively small in comparison to other Superfund site remedlatlons that have 
been selected In Region 2 where full removal of PTW has been selected. The Ringwood Mines Superfund 
site In Ringwood, New Jersey Is an example where USEPA selected removal of the O'Connor Disposal 
Area (12,519 truck trips or about 6,260 trucks) for the remedy selection at that site. The remedy selected 
for the Ringwood· Mines Superfund site would generate significantly more trucks on smaller residential 
. roads thpn Remedy 5 alb at the LCP Superfund site. USEPA chose the full clean up at that site because of . 
the same exact Issues that we are stating for the selection of the remedy at the LCP Chemicals Superfund 
site. 

EPA ResponSe: The criteria "short term-effectiveness" requires considerations of short-term community 
Impacts. Sending several thousand additional trucks through areas C?f Llnde·n would Impact the 
community through air and noise pollution and the increased risk of accidents. However, that was only 
one of, and not a key, reason that Alternative 4b was considered preferable to Alternative Sb. 
Alternative Sb had other short-term community Impacts such as Increased mercury vaporization. 
Alternative Sb was also significantly more expensive (criteria 7) and had logistical issues related to 
lmplementabillty (criteria 6) that appeared to be intractable. So even If trains could be used or trucks 
could somehow bypass the community, It would not have altered EPA's decision. 

. . 
Comment 116: Environmental Justice: USEPA states that environmental justice considerations will impact 
all decision--making the agency does. If this Is true, and the USEF?A uses environmental justice as a 
benchmark for their decision--making process, then they must select alternative 5a/b for the remedy at 
this site. This selected remedy would provide at least a measure of protection for this environmental 
justice community as It removes the PTW and does not leave It in place for future generations of people 
and wildlife to suffer Its Impact. The fact that .the public still uses this area for Its food source and that 
these people that live In this community ore already suffering frorri disproportionate amounts of 
contamination In their air, water, and food makes this environmental justice Issue of the highest 
magnitude. The Tremley Point section of Linden Is already a state-recognized Environmental Justice area, 
one of five cities to get this special assignment. 
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As we see with the recent federal government shutdown, assurances that USEPA will be here In 
perpetuity to maintain a cop that would cover this very toxic waste Is not something that can be assured. 
The federal government shutdown and the funding issues that the United States faces clearly 
demonstrates that we need to toke core of this threatening toxic waste now while we have USEPA to 
address it. USEPA cannot provide any assurances that they will be funded nor hove the mandate In the 
future to continue to maintain the cap on this operable unit adjacent to the Arthur Kill. 
We strongly suggest that. US EPA reconsider Alternative Sa/b for a thorough cleanup for the LCP 
Chemicals Superfund Chemicals Site. Alternative Sa/b Is the only alternative that removes the majority of 
the risk from this site and !s prot~ctive of human health and the environment. It Is also the only 
alternative that Is consistent with ather LCP chemical site cleanups throughout the country. USEPA has 
done the community a disservice if they do not at least remove the main threats of this site and seek to 
address sediments and other contaminants when funding allows. 

We support the vision of the Edison Wetlands Association (EWA}, its goal to reduce environmental 
contamination, reduce the effect that this site on both the Arthur Kill and Raritan Bay, the protection and 
remediation of public resoul'ces, the Increase of access to the public, and the long term protection of 
human health. We would like the full restoration of this area in order to provide a clean and safe habitat 
for all biota and o fair cleanup for the people marginalized by companies and their pollution. In an ai-ea 
that already experiences flooding and Is In close proximity to the Arthur Kill, It Is Important to provide on 
avenue which will reduce flooding and provide a vital public service. · 

We strongly suggest that USEPA select Alternative Sa/b because It Is the only alternative that removes 
the majority of the risk from this site and Is protective of human health and the environment. The 
selection of this remedy ensures the future protection for generations to come and provides o complete 
and reliable remediation alternative to utilize. and implement. Our collective organizations, including our 
many thousands of members fully support the selection of Alternative Sa/b to remove the mercury and 
other waste from the LCP Chemicals Superfund site. · · 

EPA Response: EPA understands that In 2005 the Tremley Point Alliance submitted an Environmental 
Justice Petition for Linden to New Jersey's Environmental Justice Task Force (EJTF). The Petition was 
conditionally approved contingent on the Alliance submitting an Action Plan. It Is unclear whether that 
action plan was submitted. Nevertheless, the petition highlighted the community's main Issues: 

• Performance of o health survey and air quality monitoring In Linden due to the high incidence of 
asthma and other respiratory Illnesses indent/fled by children and senior citizens. 

• Protection of wildlife that exists In pockets of habitat and foraging areas In the Seventh Ward by 
reclassifying the wetland In the area of Linden's Piles Creek and bonks ofthe Rahway River as 
"exceptional wetlands. N 

• Prior to approval of any projects In the Seventh Ward, i.e., Tremley Point, that have potential to 
Impact human· health and/or the environment, an Environmental Impact Study/Statement and 
meaningful public participation must be required. 

Of all the action alternatives, the selected remedy will have the fewest Impacts to local air quality. The 
selected remedy will not Impact wetlands around Piles Creek or the Rahway River. The CERCLA (I.e., 
Superfund) selection process has meaningful public participation and Is considered functionally 
equivalent to the Environmental Impact Statement process. Therefore, 'EPA believes the selected 
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remedy addresses the main concerns of the Environmental Justice Petition. 

All of the alternatives considered Included a cap requiring Ions-term operation and maintenance (O&M). 
The long term O&M of the cap will be performed either by the potentially responsible party (PRP), the 
future site tenant or the site owner as described· ~Y an EPA approved O&M plan and as legally mandated 
by an Institutional control, such as a deed notice.. Even If EPA were unfunded In the future, the cap will 
still be maintained. 

Comments from Cherokee LCP Land, LLC 
The comment letter (attached) from Cherokee contained summaries of comments provided in more 
depth by their environmental consultant Impact Environmental. EPA's responses to those can be found 
under the Comments from Impact Environmental section (directly followins this section). 

Comments from Impact Environmental, a consultant employed by Cherokee LCP Land, LLC: 
Comment #7: Change Site Name: The sit~ name under Superfund and on the CERCLIS Is the. "LCP 
Chemicals, Inc., Superfund Site, Linden, NJ". Comment J Is a recommendation to change the site name to 
the "Ashland LCP Site, Linden, Nr. This change seems appropriate for framing corporate responsibilities 
and for general accuracy. There have been many Instances in which the nome of a Superfund site was 
changed to reflect changing conditions as a result of public feedback. 

EPA Response: Changlns the name of the Site would lead to confusion and Is of little value considering 
the Site has been on the National Priorities List for fifteen years. EPA declines this suggestion • 

Comment #8: At the public hearing and within .all of the Investigative documents It was established that 
free, "elemental"; mercury was present in the surface sol/s·of the·Ashlond site. It was indicated that this 
mercury could be readily observed by visual su~ey methods. Maps· contained within the documents eire 
clear on this matter. Inasmuch as Super-Storm Sandy Impacted the site after the mercury in the soil was 
mapped, and given that no follow-up Inspection has been performed, I believe that it Is prudent for 

. Ashland to perform this survey again to gauge the Impacts of the storm on this surface that Is/was laden 
with elemental mercury. Moreover, as verbalized more than a dozen times at the pub/1~ hearing, isn't 
there a responsibility for the PRP to ascertain If mercury concentrations were transported to surrounding 
residential areas due to the storm-related flooding? At the hearing, an Agency staff member, indicated 
that similar testing was done by the Agency at and ai'Oun'd the areas of the Gowan us Canal in New York, 
where the staff member lived. My research shows that mercury Is much more toxic than any · 
contaminants currently known to exist In the GoiNi:mus Canal. 

Is there a reason why the /ogle of community-Impact testing pertains only to a/fluent New York City 
communities and not to the community of Linden • Is there on environmental justice Issue associated 
with this site? In recognition of this, I demand the following: 

a) Voluntary testing of Linden residents yard soils by a New Jersey Certified (ELAP) Environmental 
Testing Laboratory for total mercury. I have performed the necessary re-search and hove 
Identified a laboratory that would be willing to test samples, using USEPA test method 6010, at 
the reduced cost of $35 per sample, Inclusive of glassware. While sampling would be performed 
by the residents, we ore prepared to provide a "how-to" website to help ensure a high degree of 
sampling precision and quality control. 'rhe samples could be picked up weekly for a month (on a 
Friday) at the community recreation center. Screening could also be performed using a hand-held 
XRF meter that con be rented for several days at a cost that Is leis than one-thousand dollars . 
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b) The Agency help Impact Environmental coordinate the Edison Wetlands Association and other 
local community groups interested in the LCP/Ashlond site, to provide public notice of the 
aforementioned volunteer testing program. This can be done In both print and internet media 
spots. 

c) The Agency help Impact coordinate local community groups, and offer assistance to-ward 
obtaining a Technical Assistance Grant (TAG) so that we can Interpret and help the community 
understand technical. information about the Ashland site. 

d) The Agency should demand that a new survey of the Ashland site be performed to understand 
what, If any, changes occurred to Impact the concentration and distribution of elemental 
mercury as a result of Super-Storm Sandy. As this is somewhat a visual-driven survey, this Is a 
minor expense and Inconvenience for the PRP. 

EPA Response: The Gowanus Canal passes through several neighborhoods of variable Income levels, 
including Environmental Justice areas. However, the decision to perform limited sampling of properties 
adjacent to the Canal was not related to the local demographics. 

The Gowan us canal is 1.8 miles long, 100 feet wide and over 15 feet deep at low tide, with private 
hqmes In close proximity to Its shoreline. In co,mparlson, LCP's South Branch Creek Is an approximately 
1000 feet long, six feet wide, one foot deep drainage ditch that lies over a half mile from tf'le nearest 
home. The flooding of homes/commercial properties along the Gowanus Canal came directly from 
water In the Gowanus Canal, while the flooding of homes in Unden came from the Arthur Kill and other 
local waterways, not from the South Branch Creek or Northern Off-Site Ditch. 

EPA does not expect that contaminated sediments from the South Branch Creek (or the Northern Off
Site Dltch) could have impacted homes a half mile away In Linden. If Sandy spread LCP contamination 
off-site, those sediments would be found at one of the adjacent properties. At the public meeting. EPA 
agreed to sample or oversee· sampling of one or more adjacent properties in order to determine If Site 
related contaminants were spread during the. storm. In addition, the LCP Site will be re-surveyed and re
sampled during the remedial design phase. 

While EPA has no plans .to initiate volunteer sampling at the Site, EPA welcomes and encourages the 
community to apply for a Technical Assistance Grant •. Please contact Wanda Ayala or Natalie Loney to 
get more information on the EPA's TAG process. Ms Ayala's number is 212 637-3676 and Ms. Loney's 
number 212 637-3639. 

Comment 119: I believe that both Ashland and 1$P have a history of acting as both PRP and cleanup 
contractor/consultants. My belief stems /;om the fact that they have staff environmental scientists and 
chemists, and the name "ISP Environmental Services, lncN. Some current Ashland executives were 
previously executives at ISP. This appears to represent a conflict of interests, which creates ethical and 
perception concerns, as the P~P's staff have been Integra/In guiding Investigation and cleanup activities. 
Ho,w can the area residents and Cherokee trust that this process ·has not been compromised for the 
purpose of reducing liabilities and on-site remedial casts for ISP to facilitate a sale to Ashland, or by 
Ashland to mitigate the cleanup and closure costs? In recognition of this, I demand the fallowing: 

a) Please provide me with lnform(!tion on third-party quality control testing (split samples, sample 
dupllcotes, trip blanks, etc.) that the Agency has had performed to Insure that design goals were 
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executed and reported with the Integrity that is paramount to the protection of residents of 
Linden, Cherokee and the environment. 

b) Please provide Information on the number and location of Superfund sites that ISP and Ashland, 
by extension, are named PRPs. If possible, provide comment on who the contractors of choice 
were for these projects. 

EPA Response: ISP Environmental Services, Inc., entered Into an Administrative Order on Consent with 
EPA and performed the RI/FS, under EPA oversight, pursuant to and In compliance with that Order. In 
any of the matters under EPA oversight, If the PRPs have qualified personnel nln house" to perform the 
studies, that arrangement would be acceptable to EPA. Therefore, the relationship between a PRP and 
Its consultants or contractors Is InconsequentiaL, 

EPA has not ascertained the number of sites for which Ashland or ISP Is a party, nor has EPA contacted 
the ISP or Ashland requesting names of contractors they use or have. used elsewhere. 

EPA hired COM Federal to do field oversight during sampling events performed by ISP's contractors 
during the Remedial Investigation. COM collected some split samples during the Rl. The split sample 
results can be found at http://www.eoa.gov/reglon2/superfund/npl/lcpchemlcals 

Comment #10: Paramount to the study and the absolute direction of the logic tree used In Its remedy 
selection Is that mercury contaminated soil that Is hazardous has no off-site legal disposal option. This 
fact that guides the remedy decision Is erroneous. My staff has Identified several disposal' options for 
mercury hazardous waste. Many of these options or~ economical and make excavation of the Impacted 
areas a more economically viable option. 

In recognition of this, I demand the following: 
a) Additional time Is necessary to reevaluate this option. Revisions ore necessary to the Feasibility 

Study document, and the logic associated with remedy selection to expand on this excluded 
Information. 

EPA Response: While the commenter did not name the facilities to which he refers, EPA recognizes 
there are facilities in the United States that can·handle high concentration mercury wastes. However 
there are no existing facilities In the United States that could handle the amount of high mercury waste 
found at the LCP Site. No additional time is required to reevaluate this option. 

Comment #11: It was'ldentif/ed that the transport of mercury waste could lead to community Impacts 
during transport. If the material was transported In sealed drums this exposure potential could be 
entirely abated. This procedure has been utilized for decades for the removal of excavated soils In many 
Superfund Sites. In recognition of this, I demand the following: 

a) Additional time Is necessary to re-evaluate this remedial option. Revisions are necessary to the 
Feasibility Study document, and the logic associated with remedy selection to expand on this 
excluded Information. 

b) PRP should be prompted to Identify what soils would need to be removed for acute exposure 
concerns and the removal should be performed Immediately as an Interim Remedial Measure. 
This Is particularly necessary as It Is clear that the process of Identifying and performing 
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appropriate remedial measures is going to require additional delay. Failure to act could result In 
the dispersion of these contamlhants from !Jther acts of god or unintended Incidents that could 
lead to dispersion of these toxic contaminants Into the su"oundlng residences. 

EPA response: Driving a few thousand trucks through a community has impacts unl-elated to the type of 
freight the trucks are .carrying. Those Impacts (e.g., traffic, noise, air pollution, etc) are discussed In the 
feasibility study, specifically under the short-term Impacts section. Rather than abating those Impacts, 
the commenter's suggestion would Increase truck traffic to allow for the additional volume required to 
haul waste in approximately 90,000 Individual drums. 

In addition, If an excavation remedy (Alternative 5 a/b) were selected, It would have other short-term 
potential risks to the community and workers,·such as increased mercury vapor releases caused by 
excavating and handling the soil on Site. Since filling drums would require more handling ofthe PTW, It 
would likely Increase, rather than abate, potential short-term vapor risks to workers and the community. 
No additional time Is required to allow consideration of haulin·g waste soli In drums. 

Comment #12: It was Identified that both the USEPA and the PRP contacted Brookhaven National 
Laboratory (BNL) for remedy selection. I contacted BNL and they have Indicated that contact with the 
BNL staff was not officially engaged to work on the project. Comment provided by BNL indicated that the 
decision to dismiss Solld/ficatlon/Stab/llzatlon was "ffawed". No follow-up wos performed by the Agency 
or the PRP since this "flawed" assessment was rendered by BNL. Moreover, since 2010, nobody 
performed any follow-up with BNL. BNL has Indicated that they have successfully optimized Its patented 
Sulfur Polymer Stabilization/Solidification Process (SPSS) since 2010 (see attached draft white paper · 
prepared by Dr. P. Kalb ofBNL). The SPSS process returned excellent results In the Department of Energy 
Y-12 site Cleanup. The use of this technology for lnsitu applications needs a serious re-evaluation. In 
recognition of this, I request the following: 

a) Additional time Is necessary to re-evaluate this remedial option. Revisions are necessary to the 
Feaslb/llty Study document, and the logic associated with remedy selection to expand on this 
excluded Information. 

b) BNL needs to be engaged tor its true opinion on how this site would be best remedied using Its 
patented techniques. It Is my opinion that the Remedial Investigation/Feasibility study Is 
suggesting methods that wl/1 infringe upon some of BNL 's Patents. 

EPA Response:.Researchers at BNL are developing an Interesting and promising approach to stabilize 
and solidify mercury contaminated soils. The process (SBSS) first uses sulfur to convert elemental 
mercury to mercury sulfide. The mercury sulfide Is then solidified through a specific process, which 
could further reduce dispersion ~nd permeability. · 

EPA considered this approach; however, after several discussions with BNL and EPA's Office of Research 
and Development, EPA's project team determined that· since the SBSS had not vet been field tested, and 
protocols for field testing have not yet fully developed, it Is too early to consider testing the technology. 
It Is EPA's understanding (confirmed by the commenter's "white paper" subml~l·) that the process has 
not been used or everi tested at the Y-12 site, rather It has been tested at the bench scale level on Y-12 · 
site's contaminated soils. 

In addition, considering the type of substrate at LCP, and the fact that- through the selected remedy-
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the PlW will not ~nly be converted to merc~ry sulfide but contal.ned within a barrier wall/cap, EPA 
believes any potential decrease In permeability from BNL's process will not significantly Increase this 
remedy's over-all protectiveness. 

The commenter does not explain for how he believes the selected remedy may be Imposing on BNL 
patents. 

Comment #13: It seems that the toxicity of mercury Is being lost somewhere In the toxicity assessments. 
While mercury Is not carcinogenic, It Is an acute toxin. Contact with mercury has Immediate and 
Irreversible Impacts upon various human organs, In particular the central nervous system. This makes it 
much more dangerous than other volatile contaminants such os benzenej a mere carcinogen. People are 
exposed to benzene routinely during fill ups, but severo/laws exist to eliminate any potentia/far mercury 
exposure. The entire body of risk assessment work contained within the Feasibility Study appears to be Is · 
flawed due to this failure of simple risk-assessment principle. In recognition of this, I demand the 
following: 

a. The risk assessment needs to be re-written with Input from medical professionals 
who can offer alternate risk exposure assessment information for mercury. This Includes 
stoflfrom the Union County and NJ State· Health Departments. 

b. This site, In Its cu"ent state, appears to represent a severe health hazard. Greater 
work needs to be performed to Insure that mercury dispe~lon is not occu"ing .dally 
due to wind, water, wildlife, trespassers, etc. This site requires a 24 hour guard and 
temporary covering with an Impermeable material (HDPE). If stockpiles of sol/from 
residential tank pulls are required to be temporarily covered by New Jet'Sey DEP, 
then why wouldn't a highly .toxic surface ·require on Impermeable cover? This may 
represent a health emergency and requires Immediate emergency response. 

c. Public notice m~st be mode to Identify the danger this site represents. At the public 
comment meeting two separate participants from the community Indicated that 
they not only walk the area, but partake In recreation hunting and fishing on the areas 
adjacent to or adjoining the adjacent properties. Why Is this site not being 
treated for the clear and present danger It represents? Why ore signs not posted 
warning people as they are at other Agency administered cle_anup sites? 

d. The selected remedy does little, If anything to treat groundwater Impacted by mercury 
from entering the Arthur Kill. In 1.990, the NJ Conservation Foundation and the 
NJ Audubon Society conducted an Inventory of the river and stream co"idor, identifying 
nearly 200 bird species including about 90 species that breed in the watershed. 

\ . 

EPA Response: EPA assesses both carcinogenic and non-carcinogenic risks during remedy selection. 
The commenter's assertion that the toxicity risk from mercury was "lost" in the pertinent documents 
seem perplexing In light of the fact EPA considers elemental mercury to be the Site's primary risk driver 
and the key contaminant of concern. Additionally, the principal threat waste at the Site Is soil with 
visible mercury. 

The commenter gave no specific reasons why he believes the risk assessment, which was conducted by 
the ~sponsible party's contractor and reviewed by EPA's risk assessment experts, needs Input from 
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other health professionals, such as those employed at state health agencies. Nevertheless EPA notes 
that Federal and State health agencies have· performed an independent analysis of the Site risks. In 
1999, the Agency of Toxic Substances and Disease Registry (ATSDR) and the NJ Department of Health 
and Senior Services (NJDHSS) released a health assessment for the srte. Their conclusions are consistent 
with the findings of the risk assessments. The report can ~e found at: 
http://www.atsdr.cdc.gov/HAC/pha/PHA.asp?docid=446&pg=l#dlsc 

. In brief, ATSDR and NJDHSS concluded: 

Based on the Information reviewed, the A 1SDR and NJDHSS have concluded that the 
Linden Chemicals and PlastiCs (LCP) site currently poses no apparent public health 
hazard. This evaluation Is the result of an absence of any completed human exposure 
pathway associated with the site. 

Fishing advisories/restrictions are currently promulgated by the New Jersey Department 
of Environmental Protection for the South Branch Creek and the Arthur Kill (as part of 
the Newark Bay Complex). Site data and Information Indicate that the LCP site may have 
contributed to the overall contamination prob~"m of these surface water features. 

Although the A 1SDR and the NJDHSS have not identified completed human exposure 
pathways associated with the LCP site, on-site soil contamination Is present at levels of 
potential public health concern. 

Since the areas of visible mercury are surrounded by dilapidated buildings, there is no way to currently 
place an HPDE cover. While· preventing release of mercury Into the atmosphere is part of the overall 
goal of the selected remedy, air monitoring on and at the perimeter of the Site have not demonstrated 
an immediate or even long term risk to local residents. 

The Site is surrounded by several layers of fencing and locked gates, and there is signage Indicating 
admittance to the Site Is not permitted. EPA will consider adding additional locks and installing more 
fencing. 

EPA strongly disagrees with the assertion that the selected remedy does little If anything about the 
mercury impacted groundwater. Th"e selected remedy will surround the area of Site contaminated 
groundwater with a barrier wail, and cover the area with an Impermeable cap. The groundwater will 
then be collected and properly disposed. EPA expects the area to effectiVely dry out In less than a 
decade, In the meantime the barrier wall will prevent groundwater from migrating off- Site. 

Comment #14: The Feasibility Study falls to Identify th'e Impacts that leaving such a high concentration 
lode of mercury contaminated soil will have on the redevelopment of the Ashland/LCP site. The current 
Intended land-use for the site is commercial/Industrial. Cherokee has Identified Interest In constructing 
warehousing with 10% office space. The Feasibility Study needs to address If, and how, the building can 
be constructed without poisoning the construction workers, and future employees. In recognition of this, 
I demand the following: 

a) The study must propose a remedy to pr.event lmpa~ of the mercury on building occupants. This 
should Include real-time monitoring Instruments to detect the efficacy of the remedy 
ad-Infinitum. 
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b) The. study must propose a remedy that will allow construction workers to work on the Ashland 
site without being exposed to mercury during activities such as excavation for drainage, utility 
and foundation installation, structural pile Installation (down to 90') and surface 
landscap/ng/hordscoplng. 

c) · The remedy must propose a long term Construction Health and Safety Plan for the Ashland site, 
and attach the plan to the title as port of the insti~utlonal Contrq/s. 

d) A fund must be established that Insures that monies will be avo/lable from the fiRP to address 
any and all. escalations In construction costs associated with the toxicity of the Ashland site. 

EPA Response: The primary purpose of an FS Is to provide Information to allow comparison of several 
remedial alternatives again.st each other and against the nine criteria. The purpose of an FS is not to 
design a remedy or to develop health and safety or monitoring protocols for a future· owner or tenant. 

Since the bulldlnss the purported owner wishes to construct do not presently exist, It's unclear how the 
FS could perform real-tlme·air monitoring of those buildings. Regardless, Impermeable caps are a 
commonly used el~ment of a hazardous site' remedy. It is not uncommon to construct buildings on top 
of those caps. How the cap can be designed, in general, to accommodate a future use will be 
considered durlns the remedial design. Likewise, future buildings would need to be deslsned so as not 
to impact the remedy. 

As for comments b and c, if the commenter means health and safety requirements for the remedial 
work need to be developed prior to implementation of the remedy, EPA agrees and those plans will be 
part of the overall remedial design. However, if.~~e commenter means that the remedy should allow 
workers to perform sub-cap construction activlt.ies after the remedy Is Implemented, then EPA needs to 
point out that once the cap Is installed, Institutional controls will be pu·t in place to prevent current or 
future owners or lessees from compromising the contaJnment, such as through excavation or pile 
Installation. 

In response to comment d, EPA generally requires that PRPs provide financial assurance - such as 
through a surety performance bond (or other mechanism)- proving that they can complete the work 
described in EPA's ROD. 

Comment #15: The Feasibility Study falls to Identify the Impacts that leaving suc/1 a high concentration 
lode. of mercury contaminated sol/ will have on the redevelopment of the Ashland site. The current 
Intended land-use for the site Is commercia/Industrial. Cherokee has ldentf/led Interest In constructing a 
warehouse with a minimum of 10% of/Ices. The Feasibility Study needs to address If, and how, the 
building can be constructed, and after construction, how It can be sustainably operated. In recognition of 
this, I demand the following: 

a. The closure plan must identify how the remedy selection will couple with the intended 
redevelopment of the Ashland/LCP site by Cherokee. This must Include a clear plan for sol/ 
stabilization for parking areas. Currently, the plan as proposed will render the site unbu71dable 
due to the heavily disturbed condition t~at It will/eave the soils. Will the soils be able to be 
compacted enough to support roads and driveways? W,hat about footings, basements, etc.? 
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b. · The study must Include a clear plan far providing drainage for storm water and roof precipitation 
runoff. The remedy selection does not allow any means for direction runoff to the water table. 
Where will the runoff go? Will it be contained for Ashland to have removed on a weekly basis, 
ad-Infinitum? The rem~dy selection, as it stands currently, will not support any other option. 

c. The study must propose a long term Operations and Maintenance Plan for the Ashland site, and 
attach the plan to the title as part of the Institutional Controls. 

d. A fund must be established that Insures that monies will be available from the PRP to effect the 
necessary secondary or tertiary remediation when other unanticipated Impacts are encountered 
at the LCP/Ashland site. 

EPA Response: The types of plans discussed above; such as an O&M plan or a plan for site run-off are 
developed either In the design phase or after the remedial action has been Implemented. Potential · 
impacts of the remedy on future redevelopment can be considered during the remedial design phase. 

Comments from Ashland Inc.:: 
Comment #16: Mobilization of mercury from the LCP Site as a result of flooding during Hurricane Sandy; 
It Is unlikely that flooding during the Hurricane Sandy caused remobl/lzatlon of site contaminants, 
Including mercury, to other off-site, Inland locations. The LCP site and other nearby Industrial properties 
have been flooded on multiple occasions by extreme weather events prior to and during the course of the 
Rl, such as Hurricane Floyd (1999). Furthermore, the Rl data demonstrate (e.g., off-site ditch sampling) 
that site contaminants in shallow soils were not distributed any significant distance off site in on Inland 
direction, even after the prior flooding known to have occurred. Conditions during Sandy are not likely to 
have been sufficiently different than prior flooding events with respeCt to floodwater velocities such that 
it is unlikely that Sandy flooding would have caused additional off-site contaminant transport from the 
site in an inland direction. As such, IES, does not believe that there Is a need for off-site sampling 
associated with the LCP site, as was suggested at the public meeting. 

EPA Response: EPA agrees it is unlikely that Superstorm Sandy spread Site contaminants In any 
significant amount. However, due to the size of the storm and public concern, EPA believes It Is prudent 
to conduct some limited off-site analyses. 

Comment #17: Contaminant sources in the bedrock groundwater; there Is no mention in the proposed 
plan that the Ri demonstrated that most groundwater constituents In bedrock are undetectable except in 
the northwest area of the site, upgradient of the LCP production area, and that these UP.gradlent Impacts 
are associated with the adjacent GAF (LPH) site. Soluble mercury, benzene and chlorobenzenes are 
detected within an area In which the GAF groundwater extraction system has been shown to Induce 
bedrock groundwater flow from the nefghboring GAF site onto the LCP site. However, bedrock 
groundwater with In this area Is subsequently.captured and treated by the adjacent GAF groundwater 
remediation system. In summary, the soluble mercury and other organic constituents from the·adjacent 
GAF site are the likely source of these constituents In the LCP bedrock wells and this mercury Is being 
captured by the GAF groundwater extraction and treatment system. This Is an Important distinction 
relative to the remedy Including only groundwater monitoring In the bedrock wa.ter bearing zone. 

EPA Response: The ROD describes the findings of the Rl with respect to the bedrock groundwater. In 
addition, EPA discussed the bedrock aquifer and likely causes of Its contamination (i.e., the GAF site) 
during the public meeting. 
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Comment #18: Selection of Alternative No. 3 NFu/1 Containment"; while IES understands the preference 
under SARA for remedies that include treatment, the evaluations performed In the USEPA-approved · 
Feasibility Study support selection of Alternative No. 3, Full Containment, as the preferred remedy. It 
fully controls the sediment/surface water, groundwater and direct contact pathways. In the case of the 
LCP Site, available and practicable treatment technology is limited to chemical conversion of elemental 
mercury to mercuric sulfide. Yet, this technology Is unproven and more Importantly, alters only the form 
of mercury; the total mass of mercury remains the same. Therefore, without the benefit of the 
containment components of the remedy, the Site would still exceed the risk benchmarlcs Uor mercury and 
other contaminants) for protection of human health and the environment. Therefore, the treatment 
components of Alternative Nos. 4a and 4b add substantial cost without corresponding, meaningful 
benefit. · 

As also indicated In the Feasibility Study, the o/fslte disposal options, Alternatives No. Sa and Sb, do no 
provide any more practicable of an alternative. ··As researched during preparation of the Feasibility 
Study, and confirmed by the USEPA during the public meeting on August ~8, 2013, a procticable disposal· 
facility for the principal threat waste at the LCP Site has not been Identified. And, even if one were, such 
as the USEcology/Stablex facility In CanadQ; the ultlmat, management of the mercury would still be via 
containment; perhaps outside of the US where less stringent regulations would apply (i.e., the land 
disposal restrictions do not apply In Canada), and the containment remedy (Alternative No. 3) would still 
be necessary because of the other contaminants assodated with the anthropogenic fill and past site . 
operations. 

EPA Response: EPA agrees that Alternative 3 Is a protective remedy and would employ tested 
containment features that have been used at other contaminated sites. EPA, however, disagrees with 
the commenter that the added cost of the treatment components of Alternative 4a and b are not worth 
the value added. The stabilization of the elemental mercury greatly increases the long-term 
effectiveness and permanence of the remedy In that the sulfur treatment ensures the reduction -of the 
risk of exposure to the highest levels of mercury even In the event of a failure of the containment 
system. The overall effectiveness secured by the additional cost of the selected remedy, over remedies 
that achieve protectiveness through containment only, was determined by EPA to be warranted and 
hence the selected remedy represents a reasonable value for the money to be spent. 

While the're may be uncertainties with the selec;ted remedy's treatment component, the prospect of 
converting a large volume of elemental mercu,Y to mercury sulfide would not only allow compliance 
with NCP requirements, it would afford additional protection for direct contact and Inhalation risks over 
containment alone. 

Comment 1119: Bedrock water-bearing zone points of compliance; the USEPA's proposed plan, dated 
August 2013, on Page 2 Indicates that surface water standards could be applied to the bedrock aquifer 
(designated Class 1118) because numerical Class 1118 groundwater quality standards have not been 
developed by the NJDEP. Surface water standards should not and could not be an ARAR for 
groundwater. However, as a practical matter, surface water standards can be a reasonable ARAR for 
groundwater if applied only at the point of discharge of the groundwater to surface water . . This would 
mean comparing groundwater quality to surface water standards only at the down-gradient perimeter 
of the site adjacent to the surface water body, not at any portions of the aquifer within the Interior of the 
site. 
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EPA Response: NJDEP reclassified the bedrock layer as Class 1118 groundw~ter, so therefore Class ItA 
groundwater standards do not apply and new site specific standards need to be developed. Until those 
standards are developed, NJDEP indicated saline surface water standards were to be used as the 
applicable criteria. When site specific alternative standards are developed, they will become applicable 
to the bedrock zone. 

Comment 1120: Use of vacuuming and sulfur treatment; the USEPA's nsummary of the preferred 
aiternativen on page 10 of the Proposed Plan, states the "Porous material that has visible signs of 
mercury contamination will be vacuumed and treated with sulfur." · The Feasibility Study does not 
Include vacuuming as a component of Alternative No. 4b on an equivalent basis to the addition of sulfur. 
Rather the FS, in Section 6.4 describing the building materials alternatives, includes vacuuming " ... or 
other similar technique" for visible elemental mercury, ·only to the extent practicable. 

The limitations on vacuuming are substantial. The cell buildings, where mercury has been observed, ore 
unsafe to enter and so vacuuming cannot be performed prior to demolition. Following def!Jolltlon, the 
resultant porous debris (e.g., masonry units) is likely to be crushed and It would be Impracticable to 
vacuum. As such, while the FS does Include vacuuming to the extent practicable, it should only be 
Included as a contingent component. This distinction Is Important to a practicable Implementation 
approach for the alternative. Conversely, where visible elemental mercury may be present in porous 
building debris, the intent is to odd sulfur and then place the material beneath the cap. The sulfur 
addition Is not contingent component. 

EPA Response: EPA agrees. The ROD does not Include a requirement to vacuum building debris before 
treatment with sulfur. 

Comments from the New Jersey Department of Environmental Protection: 
Comment 1121: The Department concurs with the preferred. remedial alternative which Includes full 
containment of the contaminated soils and sediments; full stabilization, to a depth of 17 feet, of principal 
threat wastes; capture and treatment/disposal of overburden groundwater; partial restoration of South 
Branch Creek; and demolition of Site buildings. A key element of the remedy will be Institutional controls 
and groundwater monitoring. The remedy Is th~ final remedy for the Site and dddresses the following 
contaminated med_ia: soils, soli vapor, sediments and groundwater (Alternative 4b). 

EPA Response: EPA notes NJDEP's concurrence. . 

Comment 1#22: The Department agrees that there should be a contingency remedy. However, it is the · 
Department's position that the contingency remedy should be removal (Alternative Sb) which while .more 
costly, appears lmplementable. Containment alone, which Is one of the contingencies, does not address 
the principal threat waste. 

EPA Response: NJDEP is correct that EPA's second contingency remedy, Alternative 3, would not use 
treatment to address the principal threat waste. The NCP m.akes clear that when treatment Is not 
practicable, engineering controls, such as containment, should be used. EPA found that 
excavation/disposal of the PTW has limited implementability. The~efore, the only contingency that 
would be both. reasonably lmplementable and protective Is Alternative 3 •• 

Comment 1123:.The Department's position Is that a backgrounds study that Is reviewed/approved by all 
partner agencies should be conducted during the design phase In accordance with USEPA 1997, USEPA 
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1994 and NJDEP 2012. Background concentrations should be established for all contaminants and media 
for which site-specific ecological risk-based PRGs have been established (e.g., sediment and fish tissue). 
Ecological remediation goals should be the higher of the site-specific ecological risk-based PRGs or 
background. Ecological remediation goals should be used to delineate contamination in the Arthur Kill 
and determine the extent of the remediation In the Arthur Kill. · 

EPA Response: The Site Is primarily a mercury site and mercury Is the prime site contaminant found In 
the Northern Off-Site Ditch and South Branch Creek. Yet, sampling during the Rl seems to indicate that 
levels of mercury found just outside the South Branch Creek's mouth are consistent with levels found 
elsewhere In the Arthur Kill and In tributaries of the Arthur Kill. Data also Indicate It would not be 
possible to distinguish-LCP's mercury from other mercury sources to the Arthur Kill. In addition, It Is 
Important to note that Region 2 Is about to begin Phase 3 of the Newark Bay Stu~y, which will likely 
Include portions of the Arthur Kill adjacent to the LCP Site. Decisions related to further sampling or 
remediation of the Arthur Kill would be premature until the boundaries of Phase 3 are settled. 

Comment #24: More specifically, on page 6 (Remedial Action Objectives) and page 10 (Summary of th.e 
Preferred Alternative) of the final proposed plan, the text states that because sediments will be 
recontaminated by the Arthur' Kill, EPA will determine a sediment cleanup level that is consistent with 
existing levels in the Arthur Kill or nearby tributaries during the design phase. 

a. The phrase "a sediment cleanup level" Implies one numeric goal. For the protection of ecological 
receptors, site-specific ecologlca,l rlsk-bqsed PRGs should be established for all feeding 
guild/receptor groups and all contaminants for which elevf!ted risk was Indicated In the SERA, 

.Including mercury and barium (and possibly additional contaminants). The Departments 
assumes "existing levels In the Arthur Kill" means "background contaminant concentrations. n 

Background data serve as default remediation goals If PRGs ore below background levels and aid 
In contaminant delineation. The ROD should list the PRGs. The design document should list 
PRGs and justification for reverting to background levels.· 

b. The Deportment also requests the phrase "will be recontaminated" be revised In the ROD. While 
contaminants may enter the remedlated zone, they would not be expected to reach pre-remedial 
levels. Additionally, the Department requests that the word "tributaries" be remov~d. As per 
the Department's Ecological Evaluation Technical Guidance (EETG NJDEP 2012), tributaries. 
should be excluded from background Investigations if data from the smaller, typically more 
contaminated water body are not representative of prevailing contaminant levels that may re
enter the remedloted sediment site form tidal, influences. Specially for the South Branch Creek 
remedy, use of data from nearby tributaries are not appropriate for background, since the 
nearest tributary, Piles Creek, contains high-level mercury sediment contamination (and other 
contaminants) from a LCP-related Responsible Party. 

EPA Response: For clarification, EPA recognfzes (as did EPA's National Remedy Review Board) that 
contamination in the Arthur Kill will likely Impact the South Branch Creek/Off-Site Ditch after the 
sedim.ent remedy Is Implemented. Therefore, the action will focus on remedying the Creek/Ditch to 
levels consistent with those found In the Arthur Kill (or PRGs If they are higher). Those levels will be 
determlned during the RD either with existing data or, If necessary, additional data . 
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EPA agrees, the phrase "a sediment cleanup level" Indicates that there Is only one numeric goal. 
That is not correct. The ROD makes that clear and a table of PRGs will ~ Included In the final ROD. 

The phrase "will be recontaminated"' was not meant to imply recontaminated to existing levels. 
NJDEP's comment on the tributaries Is correct. Reference to using the tributaries for development 
of sediment cleanup levels was not Included In the ROD. 

EPA Is unaware of any evidence that Piles Creek was Impacted by the LCP Chemicals, Inc., Superfund 
Site. 
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1.0 
INTRODUCTION 

This document is a Work Plan to conduct a Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) Remedial Investigation and Feasibility Study at the 
LCP Chemicals, Inc. Superfund Site, in Linden, New Jersey. This Work Plan describes the 
history and physical characteristics of LCP Chemicals, Inc., the rationale for field investigation 
activities, the objectives of the activities, and the methods that will be used to conduct the 
Remedial Investigation (RI) and Feasibility Study (FS). This document is submitted on behalf of 
ISP Environmental Services Inc., in accordance with the requirements ofthe U.S. Environmental 
Protection Agency's (EPA) Administrative Order on Consent ("Consent Order"), Index No. 11-
CERCLA-02-99-2015, dated May 31, 1999. 

1.1 SITE LOCATION 

The LCP Chemicals, Inc. Superfund Site (the "site") is located in an industrial area at the foot of 
South Wood Avenue in Linden, Union County, New Jersey. The general site vicinity is known 
as Tremley Point. The site is centered at 40 degrees 36 minutes 29 seconds latitude and 74 
degrees 12 minutes 41 seconds longitude on the United States Geological Survey Arthur Kill, 
N.Y./N.J. quadrangle niap (Figure 1-1). The site encompasses about 26 acres and consists ofthe 
City ofLinden Tax Block 587, Lot 3.01, Lot 3.02, and Lo~ 3.03. 

The site is bounded to the north by ISP Environmental Services Inc. (inactive since 1991 ), to the 
northeast by Northville Industries' bulk petroleum storage area, to the southeast by the Mobil 
Gas bulk petroleum storage area, and to the south by the British Petroleum bulk petroleum 
storage area. A small, rechanneled tidal creek, South Branch Creek, flows eastward from the site 
and drains into the Arthur Kill. 

As shown in Figure 1-1, the main Conrail line (Central Railroad ofNew Jersey) parallels the 
New Jersey Turnpike. A Conrail Spur (Sound Shore Branch) parallels the shoreline of Arthur 
Kill and crosses the site along Avenue B. A set of Conrail spurs, roughly parallel to Tremley 
Point Road, borders the southern part of the site. The Tremley Point Road spurs and the Sound 
Shore spur join at the southeast end ofthe site. 

1.2 PROJECT OVERVIEW 

_ The site consists of a former chlorine production plant and ancillary terminalling, packaging, and 
distribution areas. Between 1955 and 1982, the plant manufactured gaseous chlorine using a 
technology known as the mercury cell electrolysis process. A by-product of this process was 
wastewater and sludge that contained residual elemental mercury (a detailed discussion of site 
operations is presented in Section 1.4.2). Beginning in the early 1980s, both the EPA and the 
New Jersey Department of Environmental Protection (NJDEP) conducted numerous inspections 
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and limited investigations at the site because of environmental concerns associated with the 
mercury cell process. The results of their investigations indicated that there were mercury 
releases at the site and to South Branch Creek, although the magnitude and extent of 
contamination were not determined. In 1985, LCP Chemicals, Inc. stopped their production 
activities and began to dismantle the facility. In 1995, a Resource Conservation and Recovery 
Act (RCRA) Facility Investigation Work Plan was prepared for the site (Eder, 1993) to evaluate 
potential contamination in areas of concern. The Work PHm was approved by the EPA on 
January 3, 1995 but it was not implemented because the owner ofthe site did not have the 
financial resources for remediation work. In 1996, the EPA evaluated the site for a Superfund 
Removal Action, but determined that there were no acute threats to human health and 
environment and that consequently, a short-term, emergency cleanup was not warranted. The 
EPA added the LCP Chemicals, Inc. site, a Division of Hanlin Group, Inc., to the National 
Priority List (NPL) on July 27, 1998 (which required that a CERCLA RI/FS be conducted for the 
site). In September 1998, the EPA identified GAF Chemicals Corporation as one of six 
potentially responsible parties (PRPs) for the site. The other five PRPs identified by the EPA 
were Caleb Brett (USA), Inc., Kuehne Chemical Company, Inc., Praxair, Inc., Union Carbide 
Corporation, and LCP Chemicals, Inc. (a division of the Hanlin Group, Inc.). 

ISP Environmental Services Inc., which has assumed the liabilities of GAF Chemicals 
Corporation, executed the Consent Order with the EPA on May 31, 1999. This Remedial 
Investigation and Feasibility Study Work Plan describes the activities that will be conducted in 
accordance with the Consent Order. The proposed field investigation, however, is based on 
assumed site conditions, and a specific site activity, as described in Chapter 5.0, may not be 
appropriate once the actual conditions become known. Therefore, ISP reserves the right to 
modify the sampling or testing regime based on preliminary results or actual conditions 
encountered in the field. If major modifications to the RI/FS work scope described in this 
document become necessary, they will be submitted to the EPA in the form of a Technical 
Memorandum or other form of communication and the proposed modifications will not be 
implemented in the field without EPA approval. This Work Plan also acknowledges that the 
project objectives discussed below may not be completely fulfilled upon completion of the 
specific activities described in this document and that additional site investigations may be 
required before a remedy can be selected. 

1.3 PROJECT OBJECTIVES 

The environmental concern at the site is the potential for contamination resulting from mercury
bearing wastes that were generated, stored, or disposed of at the site for a period of about 25 
years. Other sources of contamination, such as electric transformers that contained oils with 
polychlorinated biphenyls (PCBs) and former drum storage areas may also have contributed to 
site contamination. 
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The overall objective of the remedial investigation is to identify the nature and extent of 
contamination that may pose risks to human health and environment and to evaluate proposed 
remedies for the site. The objective of the feasibility study is to methodically select the most 
appropriate remedy, on the basis of several factors such as land use, effectiveness, and cost, that 
will be protective of human health and environment. 

1.4 SITE BACKGROUND 

This section presents the background history of the site. 

1.4.1 Site Ownership 

The Grasselli Chemical Company began industrial operations in the vicinity of the site around 
1885. Before then, the area was undeveloped marshland. In 1924, the company became the 
Grasselli Dyestuff Company. it was incorporated in 1929 as American I. G. Chemical 
Corporation, which was owned by the German company I.G. Farbenindustrie, A.G. In 1939, the 
company changed its name to General Aniline & Film Corporation. In 1942, 98 percent ofthe 
company stock was seized by the United States Justice Department as a war asset and the 
company was operated by the U.S. Government acting as Alien Property Custodian. The 
chlorine plant was constructed at the site sometime around 1955; the site was generally 
undeveloped marshland up until that time. In 1965, the U.S. Government sold the stock in a 
public offering and in 1968, General Aniline & Film Corporation changed its name to GAF 
Corporation. In 1971, GAF Corporation shut down the chlorine production plant (the site). 

In 1972, GAF Corporation (GAF) sold the plant to Linden Chlorine Products, Inc. ofEdison, 
New Jersey. The company was founded by former GAF employees and formed solely for the 
reopening and operation ofthe Linden chlorine plant. In 1975, Linden Chlorine Products, Inc. 
reported that they owned no other facilities and that they produced only three products - chlorine, 
sodium hydroxide, and hydrogen. 

By the early 1980s, as the company acquired additional chlorine production facilities along the 
U.S. east coast, Linden Chlorine Products, Inc. became LCP Chemicals-New Jersey, Inc., a 
subsidiary ofLinden Chemicals & Plastics, Inc. Between 1987 and 1989, the company name 
was changed to LCP Chemicals-New Jersey, a division of Hanlin Group, Inc. On July 10, 1991, 
Hanlin Group, Inc. filed for bankruptcy under Chapter 11 of the United States Bankruptcy Code 
and sold all of its operating assets before April 1994. In August 1994, the EPA conducted a site 
visit and confirmed that the chlorine process buildings were decommissioned, the facility was no 
longer functional, and that the site was vacated by LCP employees. Active Water Jet, Inc., a pipe 
cleaning company, who was a tenant at the site since about the early 1990s, remains as the only 
current tenant at the site. Other former site tenants are described later in this chapter. 
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1.4.2 Site Operations 

At the time of LCP Chemicals, Inc.'s mercury cell chlorine production, there were three main 
operating centers at the site - the mercury cell chlorine process area, the hydrogen gas processing 
plant, and the sodium hypochlorite manufacturing area. Process materials were transported to 
and from the site by tank truck, tank railroad car, or by barge. The storage and distribution of 
chlorine and related products (including methylene chloride and potassium hydroxide) generally 
occurred throughout the site's history. The chlorine production operations, however, were 
subject to periodic shutdowns brought on by changing market demand. The chlorine and related 
operating centers are described below, following a general description of the mercury cell 
electrolysis process. 

1.4.2.1 Mercury Cell Electrolysis Process 

The mercury cell was an industrial system that split common salt to produce chlorine. In a 
typical mercury cell process, salt solution (brine) passes between a graphite anode and a mercury 
cathode to produce chlorine and sodium through electrolysis. The chlorine is packaged in 
gaseous or liquid form for additional processing or distribution. The sodium dissolves in the 
mercury and the sodium-mercury mixture is made to react with water to produce sodium 
hydroxide and hydrogen. The products generated from this process, including the spent brine, 
contain residual amounts of mercury. 

1.4.2.2 Chlorine Process Area 

At the former chlorine plant, salt, water, mercury, and electricity were the principal raw materials 
used in the chlorine production process. LCP Chemicals, Inc.'s procedure for mercury handling 
and storage is not documented. Rock salt (or later evaporated salt) was transported to the site by 
rail, stored in the salt silos by Building 233 (Figure 1-2), and fed to the adjacent saturators to 
create brine. The brine was treated and filtered in a brine treatment tank in Building 233. The 
treatment consisted, of adding chemicals such as sodium hydroxide, sodium carbonate, and 
barium chloride to precipitate impurities like calcium carbonate, sulfates, and hydroxides. This 
residual material is known as brine purification mud or brine "sludge". In the mid 1960s, a 
surface impoundment, the brine sludge lagoon, was constructed and used to dispose of the brine 
sludge and process wastewater. The sludge was mixed with brine and the resulting slurry was 
pumped to the brine sludge lagoon through overhead pipes. The supernatant, or the liquid 
content of the brine sludge lagoon, was pumped back to the brine purification tank for recycling 
and for redistribution either to the mercury cells or for slurry usage. Disposal practices for the 
brine sludge before the brine sludge lagoon was constructed are not documented. 

After treatment, the purified brine was piped to the mercury cells in Building 230 and Building 
240 to produce gaseous chlorine and a mercury-sodium mixture. The chlorine was cooled, dried 
(i.e., water vapor removed) with sulfuric acid, liquefied in Building 233, and stored in 100 ton 
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vessels. The spent brine was recycled to the brine treatment tank in Building 233 for resaturation 
and to repeat the process. 

The mercury-sodium mixture was piped to denuders, or strippers, where it was hydrolyzed to 
form elemental mercury, a sodium hydroxide solution, and gaseous hydrogen. The mercury·was 
recovered and returned to the mercury cells. The sodium hydroxide solution was filtered and 
stored in above ground storage tanks at the northeast comer of the facility. Hydrogen gas was 
filtered in a commercial "Purasiv" unit south of Building 231 and piped to the hydrogen plant at 
the west end of the facility for packaging and distribution. On various occasions, the hydrogen 
gas was mixed with water and chlorine to form hydrochloric acid in both gaseous and liquid 
form. The hydrochloric acid was stored in tanks near Building 221. In ·March 1982, LCP 
Chemicals stopped the mercury cell process and brine sludge was no longer generated. 

Between 1985 and 1994, the site was used as a transfer terminal for products made at other 
Hanlin Group Facilities. Products including potassium hydroxide, sodium hydroxide, 
hydrochloric acid, and methylene chloride were shipped to the site by rail or by truck, stored in 
above ground tanks, repackaged, and distributed. The Hanlin Group sold all of its operating 
assets by April 1994. 

1.4.2.3 Linde Hydrogen Plant 

The hydrogen plant, formerly known as Linde Gasses, occupied about 2.1 acres at the west end 
of the site (Figure 1-2). In 1957, Union Carbide Corporation (UCC) leased the hydrogen plant 
from GAF and operated it through 1990. Hydrogen was distributed from the mercury cells to the · 
plant through overhead pipes. The gas was purified by UCC to remove entrained mercury 
(reportedly, up to five pounds of mercury was removed from the gas stream daily), stored, 
compressed, and shipped for distribution by trailer. This process continued through LCP 
Chemicals, Inc.'s 1972 purchase of the site from GAF. The hydrogen plant stopped utilizing the 
hydrogen generated by chlorine plant in 1980 and began packaging liquid cryogenic hydrogen 
that was brought to the plant from outside sources. 

In 1988, in preparation of a new tenant, UCC had the building interior and hydrogen compressors 
decontaminated for mercury and collected wipe samples to confirm that the cleanup was 
effective (IT, April22, 1988). IT reportedly recovered about 30 pounds of free mercury from 
one compressor and its associated piping. 

In May 1990, the Linde plant ceased operations after the UCC lease with LCP expired, which 
triggered the NJDEP's Environmental Cleanup Responsibility Act (ECRA). Because several 
areas of environmental concern unrelated to the chlorine manufacturing process were noted at the 
plant (former underground storage tanks, sumps, septic tanks, etc.), ECRA required that a soil 
and groundwater investigation be conducted within the general boundaries of the 2.1 acre site. 
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An environmental investigation and cleanup took place in the early 1990s and the NJDEP 
approved no further action for the hydrogen facility on June 20, 1995. 

The Linde Gas Facility was apparently last used in October 1994 by Liquid Carbonic 
Corporation, which was later purchased by Praxair, Inc. Liquid Carbonic rented the Linde Gas 
site from LCP Chemicals, Inc. and used it for office space and as a parking area for truck trailers. 
Liquid Carbonic Corporation ended its lease with LCP Chemicals, Inc. in March 1996. 

1.4.2.4 Hypochlorite Facility 

In 1972, Kuehne Chemical, Inc. participated in the formation of LCP Chemicals, Inc. Kuehne 
leased Lot 3.02, Lot 3.03, and the northern part ofLot 3.01 from LCP Chemicals, Inc. and started 
a sodium hydroxide manufacturing process. The processing area, located north of Building 220 
and between Avenue C and Avenue D, consisted of above ground storage tanks, loading areas, 
and support buildings (Figure 1-2). Kuehne obtained the raw materials - chlorine and sodium 
hydroxide, by overhead pipes from the chlorine plant and blended the chemicals to make sodium 
hypochlorite (bleach). Chlorine, sodium hydroxide, hydrochloric acid, and sodium hypochlorite 
were also stored and distributed by Kuehne. Kuehne vacated the site in February 1981. 

1.4.3 Site History 

Much of the historic information presented in this report is compiled from numerous documents 
dating back to 1975 and earlier. Within these documents are numerous contradictions 
concerning the past operations of the site. This problem is compounded by the fact that much of 
LCP Chemicals, Inc.'s records were lost or destroyed sometime in the early 1980s (Eder, 
September 1993). Every attempt was made to reconcile these differences through evaluations of 
supporting evidence such as historic maps, deed records, and aerial photographs. Appendix A 
presents a timeline that summarizes some of the key milestones that occurred at the site, lists the 
supporting references, and provides a qualitative assessment of the reliability of data. The 
historic information presented in this document is based on this timeline, which will likely 
require updates if, and when, additional sources of information becomes available. 

In 1870, all ofTremley Point was undeveloped marshland. By 1903, the tracks ofthe Sound 
Shore railroad were present, indicating that backfilling of low areas at the site had begun by that 
time. In 1923, the Grasselli Chemical Company was operating a large facility on the east side of 
the tracks north of South Branch Creek. The property on the west side of the tracks was vacant. 
By May 1929, the core buildings ofthe GAF Facility were present, but the LCP Chemicals, Inc., 
site was not developed. The property south ofGAF's Building 1 (about 550 feet north ofthe 
northern LCP site boundary) was undeveloped and dissected with man-made drainage channels. 

In 1940, the northern portion of the LCP Chemicals, Inc. site was still undeveloped marshland, 
with the exception of the presence of the Sound Shore Railroad tracks and the Central Railroad 
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tracks along Tremley Point Road. The British Petroleum tank farm was present (15 tanks). By 
July 1947, the GAF Facility had expanded southward to South Branch Creek. GAF's Building 
204 (Figure 1-2) was present at the northern edge of the site and northern part of the LCP site . 
(just north of Building 220) was used as a lay down area for coal piles, tanks, and drums. Part of 
South Branch Creek was already filled in. 

GAF began the chlorine operation at the LCP site in 1955 and by 1956, the core buildings of the 
chlorine facility were present, including Building 220 and Building 230. The hydrogen 
processing facility was constructed by 1959 and GAF leased 2.1 acres of the site to Union 
Carbide for hydrogen processing. The Brine Sludge Lagoon was reportedly constructed in 1962 
and by 1966, berms were present along the north and west side of the lagoon area. The chlorine 
process waste was reportedly treated in a former wastewater treatment unit before this time. The 
former wastewater treatment unit system is described in Section 1.6. By 1966, South Branch 
Creek was filled west of A venue B and the site drainage was provided by ,a flume and storm 
ditch system. 

In 1971, GAF ceased chlorine operations and in 1972, LCP Chemicals, Inc. purchased the site 
from GAF and restarted operations. Between 1968 and 1972, the portion of South Branch Creek 
east of Avenue B was rechanneled to a location about 750 feet to the south and mercury cell 
Building No. 240 was constructed. 

In 1972, LCP Chemicals, Inc. leased the northern part of the site to Kuehne Chemical Company 
to operate the sodium hypochlorite facility. In October 1972 and February 1974, the NJDEP 
reportedly observed lagoon overflows to South Branch Creek, but the quantities and responses 
are not known. LCP Chemicals, Inc. acknowledged both discharges in September 1975 and was 
levied a fine by NJDEP of$5,000 for each occurrence (NJDEP, July 1991). 

By 1975, LCP Chemicals, Inc. was cooperating with the NJDEP and held meetings to investigate 
waste disposal options for brine sludge, wastewater, and the estimated 11,000 cubic yards of 
sludge material stockpiled in the brine sludge lagoon. LCP Chemicals, Inc. informed the NJDEP 
that off-site disposal options were too expensive and elected to begin pilot testing of a more cost
effective stabilization process developed by Chemfix Technologies, Inc. 

LCP Chemicals, Inc. constructed an auxiliary surface impoundment, the Chemfix lagoon, and 
treated about 120,000 gallons (or about 460 cubic yards) of brine sludge using the Chemfix 
process. The Chemfix lagoon was used for a period of 4 days in 1976; the effectiveness of the 
operation was apparently questionable and LCP Chemicals, Inc. never continued with the 
Chemfix process. 

LCP Chemicals, Inc. turned to using a proprietary sludge roasting process which would volatilize 
and capture mercury from steam dried brine sludge; they received favorable results during 
laboratory bench testing. A pilot sludge roaster unit was constructed south of the brine sludge 
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. lagoon in 1978 but the brine sludge material was processed through it only infrequently as the 
unit required constant "debugging", modification, and repair. By 1980, the final modifications to 
the sludge roaster were completed and the unit was brought back on line after LCP Chemicals, 
Inc. was issued a temporary air permit from the NJDEP. In December 1980, LCP Chemicals, 
Inc. and the NJDEP agreed that the brine sludge lagoon required closure and agreed to formalize 
the process through an Administrative Consent Order . 

. 
In March 1980, the Linde hydrogen plant stopped accepting hydrogen from LCP Chemicals, Inc. 
because of excess mercury contamination in the gas. In early 1981, Kuehne Chemical was cited 
by the NJDEP for caustic discharges, allegedly deliberate, into South Branch Creek, and Kuehne 
vacated the site shortly thereafter. The NJDEP entered into the Consent Order with LCP 
Chemicals, Inc. in September 1981 which required that, among other items, no more waste be 
placed in the brine sludge lagoon, a closure plan be developed and submitted for NJDEP 
approval, and a groundwater investigation be conducted. In November 1981, LCP Chemicals, 
Inc., abandoned the sludge roaster process because of equipment problems and stopped the 
generation of brine sludge in March 1982. 

In 1982, LCP Chemicals, Inc. ceased plant operations, reportedly at the orders ofthe NJDEP and 
EPA, during the lagoon closure work to be protective of plant worker health and safety. The 
Chemfix lagoon was closed in 1983 (the Chemfix material was transferred to the brine sludge 
lagoon), and the brine sludge lagoon was closed by November 1984 with NJDEP approval. The 
lagoon closure consisted of dewatering, compaction, the addition of a two-ft thick clay cap, the 
addition of soil cover, and seeding. In June 1984, LCP submitted a facility closure plan to the 
NJDEP to close the production areas because of economic reasons. The EPA (1984) stated that 
LCP Chemicals, Inc. had planned to return to full chlorine-manufacturing operations in mid July 
1984, but they instead ceased all plant production operations by August 1985. The facility began 
to be dismantled and the equipment was shipped to other LCP facilities along the east coast. 
Beginning in 1985, the facility was used only as a storage and transfer station for chlorine-related 
products produced by other LCP facilities, such as sodium hydroxide, potassium hydroxide, 
methylene chloride, and hydrochloric acid. 

In July 1991, the Hanlin Group, Inc. filed under chapter 11 ofthe U.S. bankruptcy code and by 
April 1994, Hanlin sold all of its nation wide operating assets and all its chlorine manufacturing 
ceased. The EPA conducted a site visit in August 1994 and confirmed that the facility was no 
longer functional and that the employees were expected off the site by the end of August 1994. 
On November 10, 1998, the site property was formally abandoned by the New Jersey Bankruptcy 
Court. 

1.4.4 Site Layout 

The site is in a rough shape of a rectangle with two long, narrow arms extending to the southeast 
(Figure 1-2). The northern arm borders the course of South Branch Creek to Arthur Kill and the 
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southern arm borders the railroad spurs of the Central Railroad of New Jersey for a distance of 
about 800 feet south. 

Avenue B, Avenue C, and Avenue D extend roughly north to south across the site (Figure 1-2). 
South Branch ~reek, the former Chemfix lagoon, the former brine sludge roasting unit, and the 
closed brine sludge lagoon are east of Avenue B. 

The channel to South Branch Creek extends from Arthur Kill westward and ends at the railroad 
tracks between A venue B and A venue C (the original channel was relocated between 1968 and 
1972). A wooden flume formerly connected to the creek at this point, extended northward along 
A venue C, then extended westward along the northern boundary of the site across A venue D and 
corinected into the ditch system of the GAF site. The flume system is currently backfilled. 

Above ground storage tanks (currently empty) used for sodium hydroxide, chlorine, and brine are 
located between A venue B and A venue C. The chlorine liquefaction and compressor building 
(Building 231 ), the former hydrogen filtering unit (Purasiv unit), and the wastewater metering 
sump are also here. An effluent treatment building was also located just south of the surface 
water flume to South Branch Creek. 

The chlorine and hypochlorite processing areas and the brine treatment area were. located 
between A venue C and A venue D in the central part of the site. The north central area consisted 
of the former hypochlorite processing area, which included a chlorine truck-loading area, a 
laboratory and locker building (Building 221), and Building 223 (usage unknown). The mid
central area contains the cell buildings (Building 230 and Building 240), the shop and service 
building (Building 220), and the chlorine cooling and drying building (southern part of Building 
240). The south central portion contains the former salt storage tanks, the saturators, the brine 
storage tanks and the brine processing building (Building 223). 

The site is mostly vacant west of Avenue D. This area contains the area ofthe former hydrogen 
plant and an existing electrical switchyard. Much of the area was used for employee parking. 

1.5 SOLID AND HAZARDOUS WASTE GENERATION 

The wastes generated at the site included mercury contaminated sludge, mercury vapors, spent 
lubricating oils, transformer oils, degreasing solvents, mercury contaminated process wastewater, 
spill wash down fluids, and stormwater runoff (Eder, January 1992). 

Brine purification mud (brine sludge) and associated process wastewater were the principal 
wastes generated at the site. In 1981, the EPA listed brine purification mud from the mercury 
cell process as hazardous waste No. K071 and associated wastewater treatment sludge as 
hazardous waste No. K106. The mercury content ofthese materials is the basis for listing the 
material as hazardous. 
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A "typical" brine sludge composition was reported by LCP Chemicals, Inc. (1975) as NaCl 
(20%), BaS04 (50%), CaC03 (15%), CaS04 (15%), metal hydroxides (2%), dirt (2%), mercury 

· (100-500 parts per million- 0.05%). Wastewater treatment sludge was also generated during 
chlorine production. In their 1975 Preliminary Report on Brine Sludge, LCP Chemicals, Inc. 
reported that an estimated 7.5 tons of sludge was generated every day and that their current 
stockpile of sludge was an estimated 11,000 cubic yards. Eder (1992) reported that up to 20 tons 
of sludge were generated per day. 

Seven sludge samples were analyzed for selected inorganic constituents between 1980 and 1981 
(NJDEP, January 8, 1988). The analyses showed that the sludge contained mercury with 
concentrations ranging between 272 mg/kg and 4,576 mg/kg. Liquids filtered from the sludge 
contained mercury at concentrations ranging between 40 ug/1 and 2,520 ug/1. 

Waste disposal practices for the chlorine plant before construction of the brine sludge lagoon are 
poorly documented. GAF reportedly used a small pond as a wastewater treatment unit for 
disposal. The wastewater was pH neutralized, filtered though a carbon unit at the north end of 
the site, and discharged into South Branch Creek. The location of the discharge point into South 
Branch Creek is not documented. . . 

A survey plan in a report by Geraghty & Miller ( 1982) shows that the brine sludge pile grew to a 
height of about 40 above the ground surface. An estimated 31,000 cubic yards ofbrine sludge 
was left in the lagoon at the time of closure. The material in the lagoon was dewatered, graded, 
compacted, and capped with a clay cover in 1984. 

Other sources of potential sources of contamination included: 

• Kuehne Chemical Company, which operated at the site from 1972 to 1981, allegedly dumped 
bleaches and other caustic material into South Branch Creek on a daily basis. 

• The Linde Hydrogen Plant, which received mercury-contaminated hydrogen gas from about 
1957 to 1980, processed mercury on a daily basis. 

• Eder (September 1993) reported that small quantities of solvents used at the site for general 
cleaning and degreasing could also potentially have been released to the environment. 

• Transformers were located behind Building 230 and Building 240, and on the north side of 
Building 231. The transformers may have contained oil with PCBs. 

• Storage tanks at the site were used to store chlorine, sodium hypochlorite, sodium hydroxide, 
and methylene chloride (NJDEP, January 8, 1988). 
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• A 300 square-foot concrete drum storage pad with containment berms was located at the 
south central edge of the site. The pad was used to store drums of motor oil, waste oil, and 
other lubricants (Eder, 1993). During their December 22, 1987 inspection, the NJDEP noted 
stained soils and detected organic vapors around the pad. 

1.6 WASTEWATER AND SURF ACE WATER HANDLING 

Before 1972, wastewater generated by cell washdown and cell maintenance was reportedly 
processed in a former pond, located east of the electrical switchyard (Eder, January 1992). The 
pond was originally part of the channel of South Branch Creek (Eckenfelder, September 1989). 
The wastewater was pH neutralized, filtered though a carbon unit at the north end of the site, and 
discharged to South Branch Creek. Eder (January 1992) stated that in the mid 1970s, the former 
wastewater treatment unit was reportedly excavated, backfilled, and covered with asphalt. The 
treatment unit was still present in mid 1972 (LCP, July 21, 1972) and possibly only backfilled in 
1982 (NJDEP, February 1982). 

Plant wastewater and sludge were collected in a 500,000 gallon (500K) agitating collection tank 
and the slurry was piped to Silo No.4. The supernatant was directed to the effluent treatment 
system and the settled solids were directed to the brine sludge lagoon, or later, to a 4,500 gallon 
surge tank at the sludge roaster unit (NJDEP, January 8, 1988). 

Storm water runoff at the site collected in a continuous concrete drainage swale/trench that 
surrounded the process area and was routed to a concrete sump south of Building 231. The 
runoff was pumped to holding tanks outside Brine Building 233, pH adjusted, filtered, polished 
with carbon, and stored pending annual or semiannual discharge to South Branch Creek in 
accordance with their New Jersey Pollutant Discharge Elimination System (NJPDES) permit. 
The system in Brine Building 233 was operational since the early 1980s. 

Process wastewater in the mercury cell buildings drained to concrete floor trenches, collected in 
sumps in the northeast comer of each cell building, pumped to holding tanks, and eventually 
pumped to the wastewater treatment system. 

1.7 PERMITS 

A summary ofthe permits that were issued to LCP Chemicals, Inc. is presented in Table 1-1. 
The first reference to Permit No. NJ0003778, the discharge to surface water permit, was made in 
June 197 5, when the facility reported to the EPA that an acciden_tal release of brine sludge to 
South Branch Creek occurred for an estimated nine-hour period. The conditions of that permit 
were not described. 

The NJDEP reissued the Permit in 1987 and required that LCP Chemicals, Inc. install four new 
monitoring wells to evaluate the groundwater quality in the water table aquifer. 
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Kuehne Chemical Company submitted a National Pollutant Discharge Elimination System 
(NPDES) permit application, Application No. 0027707, on August 27, 1974. In August 1980, 
the EPA issued the NPDES permit for the discharge of uncontaminated cooling water only from 
the sodium hypochlorite process. In 1981, the NJDEP alleged that Kuehne Chemical Company 
was dumping caustic material into the outfall and issued a Notice of Civil Administrative Penalty 
Assessment against the company on October 7, 1981. The notice states that a pipe was observed 
during an NJDEP site visit on January 26, 1981 "connected to the outfall in such a manner as to 
allow for a physical conduit for the passage of pollutants to the waters of the State". This 
connection was removed at the time of a follow up visit by the NJDEP on the next day. The 
notice also states that Kuehne Chemical Company ceased operations and vacated the site that 
same day. 

1.8 REGULATORY VIOLATIONS, ACTIONS, AND INVESTIGATIONS 

The section summarizes the regulatory history of the LCP Chemicals, Inc. site. 

1.8.1 Summary of Incidents and Enforcement Actions 

The NJDEP (July 1991) states that in September 1975, LCP Chemicals, Inc. was fined $10,000 
for discharges of supernatant from the brine sludge lagoon to South Branch Creek in October 
1971 and February 1974. Details ofthe discharges are not known. 

On September 17, 1981 the NJDEP signed an Administrative Consent Order, dated September 
17, 1981 requiring that LCP Chemicals, Inc. perform the following tasks: 

• Cease use ofthe Brine Sludge Lagoon by January 1, 1982; 
• Submit a closure plan for the Brine Sludge Lagoon; 
• Submit a closure plan for the Chemfix Lagoon; 
• Conduct air monitoring of the brine sludge pile; and 
• Conduct a soil, sediment, surface water, and groundwater sampling program. 

LCP Chemicals, Inc. responded to the requirements of the order and both lagoons were formally 
closed by November 1984, air monitoring of the sludge pile took place on June 4, 1981 
(RECON, 1981), and a limited soil, sediment, surface water, and groundwater investigation was 
performed by Geraghty and Miller (1982). The results of the investigation are briefly 
summarized in Section 1.1 0.4. 

The NJDEP issued an Order dated May 4, 1982 to cease the November 5, 1981 violation of 
N.J.A.C. 27-8.3(e)2 resulting from a ruptured muffler plate on the brine sludge roaster allowing 
mercury emissions to vent directly to the atmosphere from the operation of four unpermitted 
propane burners on the unit (Eder, January 1992). LCP Chemicals, Inc., however, abandoned the 
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sludge roaster experiment because of equipment problems and had stopped roaster operations in 
November 1981. 

In a letter dated June 4, 1982, the NJDEP denied LCP Chemicals, Inc.'s Hazardous Waste 
Facility Permit Application because of the severe deficiencies of the sludge roasting system and 
the inability to process the waste on site. LCP Chemicals, Inc. (June 29, 1982) responded in a 
letter to the NJDEP that they planned to modify the roaster design to correct these deficiencies. 
LCP Chemicals, Inc. continued with the lagoon closures and began to dispose of its waste off 
site. 

The EPA issued a Complaint/ComplianceOrder dated August 25, 1982 for iack of freeboard in a 
surface impoundment (brine sludge lagoon). LCP Chemicals, Inc. was also cited for lack of a 
waste analysis plan, not maintaining a schedule of inspections, and lack of a contingency plan. 
LCP Chemicals, Inc. (August 10, 1984) reported that they were fined $1,000 for the freeboard 
violation and corrected the other violations with no penalty assessment. 

The NJDEP issued a Notice of Violation dated January 7, 1983 for failure to submit a RCRA 
Treatment, Storage, or Disposal Facility annual report. An annual report was submitted to the 
NJDEP shortly thereafter on January 17, 1983 and no penalty was assessed. 

The NJDEP issued a Notice ofViolation dated November 16, 1983 for failure to establish 
financial assurance for closure and post-closure monitoring of the brine sludge lagoon and to 
demonstrate financial responsibility for claims. LCP Chemicals, Inc. responded (August 10, 
1984) that it was their understanding that the NJDEP Division of Waste Management now had 
copies of the necessary documents and that the matter was now.resolved. 

The NJDEP issued an Administrative Order, dated February 11, 1985, requiring that LCP 
Chemicals, Inc. maintain documentation of the job title for each position at the facility related to 
hazardous waste management, the name of the employee filling each job, keep a roll-off 
container with hazardous waste material secure, provide immediate access to telephones and 
alarm systems within hazardous waste areas of the facility, and to develop an evacuation 
procedure for employees. LCP Chemicals, Inc. corrected the deficiencies and was assessed a 
penalty of $900. 

1.8.2 Summary of Spills and Releases 

Several spills and releases at the site were documented by the NJDEP and the EPA. These 
incidents are briefly described below. 
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1.8.2.1 South Branch Creek 

October 30, 1972 - A release occurred from the brine sludge lagoon - location and quantities 
unknown (NJDEP, July 1991). 

February 7, 1974- A release occurred from the brine sludge lagoon- location and quantities 
unknown (NJDEP, July 1991). LCP Chemicals, Inc. acknowledged both releases on 
September 25, 1975 and was fined a total of$10,000. 

June 25, 1975 -A nine hour discharge of the contents of the brine sludge lagoon into South 
Branch Creek occurred when a recycling pump failed (LCP, July 27, 1975). 

August 15, 1979- An estimated 10,000 to 20,000 gallons of mercury-contaminated brine 
overflowed a saturator for an 8-hour period when it became blocked with salt. The brine 
discharged into South Branch Creek (LCP, August 20, 1979). A sample from the spill was 
analyzed by LCP Chemicals, Inc. for mercury and showed a concentration of 8.6 parts per 
million. 

In January 1981, a former employee who worked at the site between 1972 and 1980 stated that 
he sometimes performed laboratory analyses on the effluent water that was being discharged into 
South Branch Creek (NJDEP, January 25, 1981). On one occasion, he detected mercury 
concentrations eight to ten times greater that the maximum allowed (the concentrations were not 
specified). The employee alleged that his supervisor told him to destroy the results, which he 
did. 

October 7, 1981- Kuehne Chemical Company was cited by the NJDEP for discharging caustic 
material into South Branch Creek (NJDEP, October 7, 1981). Kuehne Chemical Company 
contested the NJDEP's action and subpoenaed the NJDEP on October 27, 1981 for depositions. 
The outcome of this dispute is unknown. 

1.8.2.2 500,000 Gallon (500K) Tank 

Several releases were documented by the NJDEP near the 500,000 gallon (500K) brine tank. 
The NJDEP Site Inspection Reports can be found in the RCRA Facility Assessment for LCP 
Chemicals- New Jersey (NJDEP, January 8, 1988). 

On September 1 7, 1980, an unspecified amount of brine sludge was noted on the gravel near the 
500K tank. 

On October 9, 1980, brine sludge was transferred from the 500K tank to the brine sludge lagoon · 
by front end loader and dump truck. During the transfer process, some sludge had fallen to the 
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ground. LCP told the NJDEP that the spilled sludge would be flushed into the sump next to the 
500K tank. 

On January 22, 1981, a leak was observed in an overhead pipe north of the 500K tank. Wash 
water from the cell rooms spilled onto the unpaved ground. The NJDEP was informed that 
repairs would be made. 

On October 22, 1981, a 1 0 ft by 4 ft hydrochloric acid spill resulting from a leaking overhead 
pipe was observed about 15ft northwest ofthe 500K tank. 

On April 13, 1982, a spill of sodium sulfide crystals was observed just north of the 500K tank. 

1.8.2.3 Releases Near the Brine Sludge Lagoon 

NJDEP Site Inspection reports document releases of brine sludge from leaks from the overhead 
pipes leading from Building 233 to the brine sludge lagoon. The NJDEP Site Inspection Reports 
can be found in the RCRA Facility Assessment for LCP Chemicals- New Jersey (NJDEP, 
January 8, 1988). 

On October 22, 1981, a 1 ft by 15 ft spill of brine sludge slurry resulted from a leaking overhead 
transfer line between the 500K tank and the brine sludge lagoon. The spill occurred on Avenue 
B, between the railroad tracks and the brine sludge lagoon. The exact location of the overhead 
line is not well documented, but NJDEP sketch maps (e.g., NJDEP, November 19, 1981) indicate 
that it extended from the 500K Tank/Building 233 area to the southwest corner of the brine 
sludge lagoon. 

On November 19, 1981, the overhead line was again leaking, which resulted in a 30ft by 125ft 
spill along the A venue B railroad tracks. 

In January 1981, a former employee who worked at the site between 1972 and 1980 stated that 
sometime in 1973 or 1974, brine sludge was removed from the brine sludge lagoon and the 
material was spread out on the ground between Building 231 and the railroad tracks (NJDEP, 
January 25, 1981). To his knowledge, this occurred on only one occasion. 

1.9 PHYSICAL SETTING 

The general physical setting of the LCP Chemicals, Inc. site is presented in this section. 

" 

1.9.1 Topography and Drainage 

The site is relatively flat, with the exception of the former brine sludge lagoon, at an elevation of 
about 8 feet above mean sea level (Figure 1-1 ). The former brine sludge lagoon has a footprint · 
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of about 150 ft by 250 ft and it reaches a height of about 15 ft above grade. The mound is 
vegetated, although several shallow erosion gullies are present along the flanks. 

The 1 00-year flood elevation for the Linden, New Jersey area is estimated to be about 9 ft mean 
sea level (Eckenfelder, 1991) and therefore, most ofthe site is located within a 1 00-year flood 
zone. A map showing the site in relation to the 1 00 year and 500 year flood plain is shown in 
Appendix B. 

Storm water runoff at the site collects in drainage swales that surrounded the process area and 
routes to a concrete sump south of Building 231. The runoff is reportedly periodically pumped 
into holding tanks outside Building 233, pH adjusted, filtered, polished with carbon, and stored 
pending annual or semiannual discharge to South Branch. 

1.9.2 Geology 

The geology across the site is defined only in a few locations. Subsurface data east of A venue B 
were collected from borings that were advanced to bedrock immediately around the brine sludge 
lagoon (Geraghty & Miller, February 1982). The following four stratigraphic units are identified 
in the area around the former brine sludge lagoon (Figure 1-3): 

• Fill Unit- industrial fill and imported sands (5-10ft thick) 
• Tidal Marsh Deposits - dark gray organic clay ( 10 ft thick) 
• Till Unit- red brown silt and clay , +/-red-brown weathered shale (20-30 ft thick) 
• Bedrock - siltstone and shale of the Passaic Formation. 

Fill Unit - the Fill Unit is a heterogeneous mixture of silt to gravel-sized particles containing 
industrial material including slag, crushed stone, and brick. On the basis of its geographic 
location (i.e., in lowlands), date of deposition (beginning in the late 1920s), and composition, this 
material likely meets the definition of"Historic Fill", as defined by the NJDEP in N.J.A.C. 
7:26E-1.8. 

Tidal Marsh Deposits - This unit consists of dark gray clay with organic matter and tidal grasses, 
with occasional layers of peat and silt. A subunit of organic silty sand with shells was also 
identified. 

Till Unit- This unit consists of reddish brown clay, silt, sandy silt, and gravel. Some ofthis 
material, at depths close to bedrock, is derived from the weathering of bedrock. 

Bedrock- Bedrock consists of the reddish brown shale and siltstone of the Passaic Formation of 
the Newark Supergroup. 
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This same stratigraphic package was also identified immediately north of the site at the GAF 
Chemicals Corporation facility (hereafter called the ISP Environmental Services Inc. site) by 
Eckenfelder ( 1991). 

The subsurface geology west of A venue B was never investigated in detail. During the ECRA 
investigation of the Linde Hydrogen Plant, eight borings were advanced, but only to depths of 
about 15 feet (IT, 1991). IT identified the material underlying the 2.1 acre site, from top to 
bottom, as 8 feet of fill, consisting of black cinders, black sand, and pieces of rock and gravel, 
and an undetermined thickness of gray clay, peat, and red and gray silt (Tidal Marsh Deposit). 
The Tidal Marsh Deposit was apparently not completely penetrated at the former hydrogen plant. 

1.9.3 Hydrogeology 

The groundwater characteristics of the site are not well defined. On a regional scale, the 
groundwater flow direction is inferred to be predominately eastward toward Arthur Kill. Data 
from previous investigations indicate that the water table is between 3 and 6 feet below the 
ground surface with an elevation of approximately 5 to 6 feet above mean sea level. 

Geraghty & Miller (1982) installed six monitoring wells (MW-1, MW-1A, and MW-2 through 
MW-5) around the former brine sludge lagoon. The length ofthe well screens varied from 5 ft to 
30 ft (Table 1-2) and the screens were set at different depths and within different stratigraphic 
units (Figure 1-3). As such, these wells are considered suspect for any evaluation of 
contamination and the groundwater elevation data from these wells are not useful to identify 
groundwater gradients and flow directions. Permeability tests and the evaluation of tidal 
influences on these wells were apparently never conducted. 

Eder installed four shallow groundwater wells in 1990 (MW -6 through MW -9) with screens set 
across the water table (Figure 1-2), but did not report groundwater elevations, flow directions, or 
possible tidal influences on groundwater (Eder, January 1992; September, 1993). 

In the west portion of the site, IT Corporation installed 8 shallow monitoring wells between 1991 
and 1992 (MW-1 through MW-8; herein called IT-MW-1 through IT-MW-8) around the Linde 
hydrogen plant (Figure 1-2) as part of an ECRA investigation (IT, May 1992). On the basis of 
data collected during two rounds of water level measurements, IT reported that the groundwater 
flow direction was south to southwest toward the Rahway River (Figure 1-1 ). Groundwater data 
can no longer be collected from these wells because they were sealed, with NJDEP approval, on 
October 13, 1993 in response to the NJDEP's no further action decision for the hydrogen plant 
(IT, June 1994). 

Eckenfelder (1991) reports that the shallow groundwater flow direction in the northwestern 
portion of the site is to the north based on work conducted on the neighboring ISP Environmental 
Services Inc. Site. 
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An evaluation ofthe available historic boring and monitoring well data (Table 1-2) allows 
several inferences to be made about groundwater at the site. Data from monitoring well pair 
MW-1 and MW-1A (Figure 1-3) suggests that a potential downward vertical gradient exists 
between the upper and deeper water-bearing zones, although the transient effects of tides on site 
groundwater have not been investigated in detail. The water table appears to occur within the fill 
unit (see Eder and IT data in Table 1-2) just above the Tidal Marsh Deposit. The Tidal Marsh 
deposit may be locally acting as a confining layer to infiltrating precipitation which could cause 
the local groundwater to exist under perched conditions. A substantial saturated thickness is not 
present above the TMD. The historic data shown in Table 1-2 suggest that only an average of2 
to 3ft of water is present above the TMD. This conceptual geologic and hydrogeologic model of 
the site will be further evaluated during this Rl. 

1.9.4 Wetlands 

Malcolm Pimie (1995), as an EPA Contractor, conducted a wetland delineation survey in 1995 
along South Branch Creek using 1989 U.S. Federal wetland determination criteria (EPA and 
.others, January 1989). Malcolm Pimie reported that a narrow corridor of wetlands existed along 
both banks of South Branch Creek for its entire length. Malcolm Pimie estimated that about 
2,300 lineal feet (0.43 miles) of wetlands frontage existed along South Creek basin and within 
the boundaries of the site, although the total acreage was not reported. The wetlands were 
classified as estuarine emergent wetlands. Malcolm Pimie (1995) also reported that there are no 
terrestrial sensitive areas on or within 200 feet of the site property. Malcolm Pimie's report of 
the wetland delineation survey is presented in Appendix C. Malcolm Pimie's wetland 
delineation map is also included in Appendix C, although the delineation lines apparently were 
not reproducible from the original because the extent of wetlands in not visible on the map. 

1.9.5 Surface Water 

The center of the site is located within 1 ,500 feet of the Arthur Kill. Arthur Kill is a tidal channel 
that joins Newark Bay and Raritan Bay. Pralls Island is in the center ofthe Arthur Kill opposite 
the site. 

South Branch Creek, a local tidal tributary of Arthur Kill, drains the site and discharges to the 
Arthur Kill. Originally, South Branch Creek flowed across the center of the site, roughly beneath 
the area where Building 230 now stands, and extended to the area now occupied by the former 
hydrogen plant. By 1947, the creek was beginning to be filled and diverted from its original 
channel west of A venue B. 

The course of South Branch Creek between A venue B and Arthur Kill was altered sometime 
between 1968 and 1972. The original discharge point of the Creek was about 750 feet north of 
the current discharge point. By 1966, South Branch Creek was no longer present west of 
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A venue B (Eckenfelder, 1989) and a system of wooden flumes and concrete trenches were 
installed to provide drainage west of Avenue B. 

Arthur Kill is classified by the NJDEP as saline estuarine waters- SE3 (N.J.A.C. 7:9B) with 
designated usages of secondary contact recreation (i.e., boating, fishing, minimal ingestion), 
maintenance of wildlife, and maintenance and migration of the natural and established biota. 
The Rahway River is located about 1,500 south ofthe site. The Rahway River is classified as 
SE2 (N.J.A.C. 7:9B) which has similar uses as SE3 waters . 

1.9.6 Tidal Data 

Tidal influences on groundwater or South Branch Creek are not well defined. NUS (1984) states 
that there are 2 foot tides in South Branch Creek. High tide and low tide differences measured at 
the Rahway River Station (about 1 mile southwest of the site) average about 5 ft per cycle (Tide 
Tables, 1996). Tidal influences on Eder's shallow monitoring wells MW-6 through MW-9 have 
not been reported. 

1.9.7 Land Use 

The site is located between the Arthur Kill to the east, the New Jersey Turnpike to the west, and 
the Rahway River to the south. The area is mostly industrial. The only residential area within a 
mile radius is in the Tremley section of Linden, about 0.75 miles west ofthe site. The area 
immediately surrounding the site is zoned by the City ofLinden as H-1, Heavy Industrial 
District. The permitted uses of this zone include manufacturing (with no chemical or raw 
material processing), research and laboratory offices, service stations, truck terminals, and tank 
farms. The zoning regulations do not currently allow residential development east of the New 
Jersey Turnpike (Eckenfelder, 1991). 

Current land use is within an approximate 1-mile radius of the site is primarily industrial, with 
pockets of wooded wetlands, saline marshes, and surface water bodies (NJDEP, 1996). A map 
showing land use in the site vicinity is presented in Appendix B. The New Jersey Turnpike 
forms a major geographic boundary separating Tremley Point from the rest of the City of Linden, 
New Jersey. 

1.9.8 Well Search 

Potable water supplies in the vicinity of the site have been researched by Malcolm Pirnie (July 
1995). Groundwater is not used as a source of drinking water within four miles of the site. 
Although the Passaic Formation is a state aquifer, there are no potable wells within four miles of 
the site. There are no designated or proposed Wellhead Protection Areas within four miles of the 
site. A preliminary compilation of Public-Community Water-Supply (PCWS) Wells conducted 
for New Jersey by the NJ Geological Survey (July, 1997) indicates that there are no PCWS wells 
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within 3.5 miles of the site. A decision to update the well search for the site vicinity will be 
conducted after an evaluation of the hydrogeologic and groundwater quality data generated 
during the RI field investigation. 

1.9.9 Ecological Resources 

A Greenway project was initiated for the Arthur Kill as part of a response to a 1990 Bayway 
Refinery oil spill. Numerous salt marsh habitats were identified inside the Arthur Kill watershed 
area close to the site. The Peregrine Falcon, the northern harrier, the great blue heron, the yellow 
crowned night heron, and the little blue heron are reported to either breed or hunt in the 
surrounding marshes. A habitat restoration project was ongoing at Pralls Island as of 1996 to 
protect these NJ state-listed species. An ecological evaluation of South Branch Creek was 
apparently never performed. There are no terrestrial sensitive environments within 200 feet of 
the site (U.S. EPA, 1996). 

1.9.10 Climate 

The National Oceanic and Atmospheric Administration/Cooperative Institute for Research in 
Environmental Sciences Climate Diagnostics Center (April 2000) report the following climate 
data for the site area (Newark, NJ). From 1961 through 1990, the average monthly maximum 
temperatures range from 85.7 degrees Fahrenheit in July to 37.7 degrees Fahrenheit in January. 
Temperature extremes range from a high of 105 degrees Fahrenheit in July 1966 to a low of -8 
degrees Fahrenheit in January 1985. 

The 30-year normal annual precipitation (1961 through 1990) is 43.9 inches with its distribution 
relatively uniform throughout the year. The mean annual snowfall is 26.6 inches. Eckenfelder 
( 1991) report that in the site area, the prevailing wind direction is from the southwest, west, and 
northwest. Relative humidity for the area averages about 73 percent in the morning to about 61 
percent in the evening. 

1.9.11 Aerial Photographs 

A set of aerial photographs was compiled by Eckenfelder (1989) for the ISP Environmental 
Services Inc. site which borders the site to the north. An evaluation of the photographs, which 
include the LCP site, is presented in Appendix D. Reproductions of the aerial photographs from 
the years 1929, 1947, 1952, 1956, and 1967 are also included in Appendix D. The EPA (1999) 
also compiled an evaluation of aerial photographs ofthe site. The EPA evaluation was used to 
identify historic potential areas of concern such as areas of stained soil and areas of standing 
water (Section 1.11.15). Data from the EPA aerial photograph interpretation were used in the 
selection of proposed sampling locations, which is detailed in Section 5.0. 
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1.10 OVERVIEW OF PREVIOUS INSPECTIONS AND INVESTIGATIONS 

Table 1-3 presents a summary ofthe regulatory site inspections and investigations conducted at 
the site. A brief discussion of those investigations which generated analytical data is presented 
below. This summary is not intended to provide detailed information on the nature and extent of 
site contamination because much of the analytical data generated to date is old, unsupported, and 
consequently suspect and unusable for site decisions. Some of the analytical results (such as data 
from filtered groundwater samples) are not plotted or tabulated in this report because the data has 
no regulatory value. The intent of this section is to present a broad overview ofthe previous 
investigations to provide a general historic perspective of the site. 

To provide a point of reference for the discussion of the historical results, the current NJDEP 
cleanup criteria (May, 1999) for mercury, the primary constituent of concern, is presented. The 
NJDEP Residential Direct Contact Soil Cleanup Criterion for mercury is 14 mg/kg, the NJDEP 
Non Residential Direct Contact Soil Cleanup Criterion for mercury is 270 mg/kg, and the NJDEP 
groundwater criterion for mercury is 2 ug/1. New analytical data collected during this RI/FS will 
be compared against the current Applicable or Relevant and Appropriate Requirements, as 
required by CERCLA. 

1.10.1 1978 NJ Department of Health Sampling 

An aqueous sample was collected from the "leachating drainage ditch tributary to Arthur Kill" on 
May 31, 1978 (Table 1-4 ). The collector is unknown. The pH of the sample was 12, which 
represents caustic conditions. The exact location of the sample is not known. 

1.10.2 1980 NJ Department of Health Sampling 

A total of seven sediment samples (C05786, C05784, C05782, C05851, C05793, C05790, and 
C05788) were collected from South Branch Creek on August 12, 1980 for unspecified reasons. 
The collector is unknown and the locations ofsome samples can only be inferred because maps 
were not provided. The mercury concentrations of the samples ranged between 7.8 mg/kg to 
87.7 mg/kg (Table 1-5). The current NJDEP sediment guidance screening value for mercury is 
0.71 mg/kg (medium effect range for estuarine sediments). Figure 1-4 provides the inferred 
sediment sample locations and the analyte concentrations. 

1.10.3 RECON Systems 1981 Sludge Pile Air Sampling 

On June 4, 1981, RECON Systems, Inc. conducted real-time mercury air monitoring of the waste 
pile in the brine sludge lagoon. They estimated that the pile emitted an average 113 grams/day of 
mercury. They cautioned, however, that because of numerous atmospheric variables used to 
calculate the emission rate (e.g., temperature, wind speed, etc.), the results were valid for that day 
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only. Mercury emissions at active chlorine production facilities currently cannot exceed 2,300 
grams/day (EPA, 40 CFR Part 61 ). 

1.10.4 1981 Geraghty & Miller Groundwater Investigation 

·The first formal investigation at the site occurred in 1981 with the installation of six monitoring 
wells around the brine sludge lagoon in September and October 1981 to comply with the NJDEP 
September 1981 Consent Order and with RCRA groundwater monitoring requirements. 
Geraghty & Miller (1982) installed one water table monitoring well (MW-1A) and five wells 
(MW-1 through MW-5) that were screened either below or across the Tidal Marsh Deposit 
(Figure 1-3). As previously stated, these wells are suspect for any data previously collected and 
will not be used in any future investigations. 

Soil samples collected from the upper 10 feet (Fill Unit) ofthe monitoring well borings had 
mercury concentrations that ranged from 1.0 mg/kg to 772 mg/kg (Table 1-6). The concentration 
of mercury in soil decreased with depth, and generally decreased distinctly at the base ofthe fill 
layer (Figure 1-5). The soil data indicates that the screens for the Geraghty & Miller monitoring 
wells MW-1, MW-2, MW-3 and MW-4 were set below the depth of significant mercury 
contamination in soil. 

The monitoring well network (MW-1, MW-1A, and MW-2 through MW-5) established by 
Geraghty & Miller (1982) is not effective in monitoring shallow groundwater quality around the 
brine sludge lagoon. The screens for these monitoring wells were set within different geologic 
horizons (described in Section 1.9.3 and shown in Figure 1-3) and, as described above, below the 
depth of mercury contamination in saturated soil. The groundwater data from these wells, 
according to the NJDEP, were not useful to support further action or no further action decisions 
for the site. In 1987, the NJDEP (January 1987) downgraded the status of these wells to 
piezometers and required that LCP Chemicals, Inc. install four new water table monitoring wells. 
The new wells were installed by Eder in 1990 (Figure 1-2). 

Geraghty & Miller submitted two rounds of dissolved (filtered) groundwater samples to the site 
laboratory for mercury analysis in October 1981 and one round of groundwater samples to an 
independent laboratory in November 1981. The analytical results showed mercury 
concentrations of less than 1 ug/1. 

Four surface soil samples (S-1 through S-4) and one sediment sample (GM-Sed) were collected 
by Geraghty & Miller and analyzed by the site laboratory. Mercury concentrations in the soil 
samples (Table 1-6 and Figure 1-6) ranged between 27 mg/kg and 1,580 mg/kg and the mercury 
concentration in the sediment sample was 46 mg/kg (Table 1-5 and Figure 1-4 ). 
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1.10.5 March 1982 Groundwater Samples to ETC laboratory 

Filtered groundwater samples (MW-1, MW-2, MW-3, and MW-4) were collected on March 15, 
1982 by LCP Chemicals, Inc. and submitted to ETC Laboratories for the analysis of selected 
metals, selected pesticides, bne herbicide (silvex), radiological parameters, bacteria, and water 
quality parameters. Arsenic (10 ug/1) and cadmium (10 ug/1) exceeded the current NJDEP 
Groundwater Criteria of 8 ug/1 and 4 ug/1, respectively. 

1.10.6 1984 NUS Corporation Investigation 

On September 27, 1984, NUS, as contractors for the EPA, collected three groundwater samples 
(GW-1 through GW-3), two surface soil samples (S-1 and S-2), and two sets of surface 
water/sediment samples (SW-1/SD-1 and SW-2/SD-2) from areas around the brine sludge 
lagoon. The samples were analyzed for VOCs, SVOCs, pesticides, PCBs, and metals. 

The three groundwater samples, designated by NUS as 3348-GW-1, 3348-GW-2, and 3348-GW-
3, were collected from MW-2, MW-4, and MW-5, respectively. The samples contained 
concentrations of arsenic, chromium, and lead, that exceeded the current NJDEP groundwater 
standard of 8 ug/1, 100 ug/1, and 10 ug/1, respectively (Table 1-7). Mercury concentrations in 
MW-4 (253 ug/1) and MW-5 (116 ug/1) exceeded the current NJDEP mercury groundwater 
standard of2.0 ug/1. 

The two surface soil samples collected from east ofthe brine sludge lagoon (3348-S-1) and from 
the surface of the excavated Chemfix lagoon (3348-S-2) exceeded the NJDEP arsenic cleanup 
criterion of 20 mg/kg with concentrations of 26 mg/kg and 50 mg/kg, respectively (Table 1-6 and 
Figure 1-6). The mercury concentrations were 2.6 mg/kg and 53 mg/kg, respectively. 

Surface water sample 3348-SW-1 was collected from the drainage flume and sample 3348-SW-2 
was collected east of the brine sludge lagoon (Figure 1-7). Samples 3348-SW-1 and 3348-SW-2 
contained mercury at concentrations of20 ug/1 and 212 ug/1, respectively (Table 1-4). Sediment 
collection points were collocated with the surface water samples (1-4). Sediment sample 3348-
SD-1 contained arsenic at a concentration of 44 mg/kg and mercury at a concentration of 784 
mg/kg. Sediment sample 3348-SD-2 contained arsenic at a concentration of 54 mg/kg (Table 1-
5). 

1.10.7 LCP 1987 Quarterly Groundwater Results 

Four rounds of groundwater samples were collected from monitoring wells MW -1 through MW-
4 by LCP in 1987. The concentrations of dissolved mercury were generally undetected in the 
samples. 
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1.10.8 1988 Blasland, Bouck & Lee Soil Investigation 

In August 1988, Blasland, Bouck & Lee conducted a soil investigation around Building 231 for 
the proposed expansion of that building. Soil samples were collected from areas both south and 
north of the building, including the proposed southern expansion area (Figure 1-8). Selected 
samples were submitted for the analysis of VOCs, base neutral compounds, pesticides/PCBs, and 
inorganic constituents (Table 1-6). Nineteen samples were collected from fourteen locations. 
The constituents that exceeded the current NJDEP Non-Residential or Impact to Groundwater 
soil cleanup criteria were chlorobenzene (1.6 mg/kg), chloroform (1.1 mg/kg), 
hexachlorobenzene (20 mg/kg), arsenic (43 mg/kg), and mercury (up to 41,400 mg/kg). The 
laboratory reported that the sample with the maximum mercury concentration (S231-2A) 
contained visible beads of mercury. 

1.10.9 Geraghty & Miller 1988 Groundwater Sampling Round 

In 1988, in an attempt to demonstrate the adequacy ofthe monitoring well network around the 
brine sludge lagoon, Geraghty & Miller (1989) conducted a pressure packer study. The packer 
test was used to isolate the upper five feet of monitoring well screen from the rest of the boring. 
The packer test was conducted on monitoring wells MW-2 through MW-5. The test was not 
conducted on either monitoring well MW-1A, because the screen was too short (5 ft) for a packer 
or monitoring well MW -1, because the well was discovered to be silted up. The purpose of the 
packer test was to demonstrate that measurements and analytical results of groundwater quality 
were not dependent on the length of screen. Groundwater samples were collected from each well 
without a packer installed and with a packer installed and the samples were submitted for 
laboratory analyses. Geraghty & Miller concluded on the basis of the similarity of the analytical 
results of the no-packer/packer samples that the installation of additional monitoring wells was 
not required around the brine sludge lagoon. 

1.10.10 1990-1992 Eder Shallow Groundwater Investigation 

In March 1990, Eder installed four additional monitoring wells, MW -6, MW -7, MW -8, and MW-
I 

9 (Figure 1-2), to resolve the issues surrounding the effectiveness ofthe MW-1 through MW-5 
monitoring well network. Detailed boring logs or well construction logs are not available but it 
appears that the base of the well screens were generally installed in the Tidal Marsh Deposit 
(Table 1-2). 

Eder conducted eight quarterly sampling rounds between 1990 and 1992. The groundwater 
samples were collected from monitoring wells MW -6 through MW -9 and submitted for the 
analysis of six metals and water quality parameters. Groundwater sampling logs are not 
available so it is not known whether the samples were filtered or not. 
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The analyses of individual inorganic constituents in samples collected from any given well were 
not performed on a consistent basis. Samples collected from monitoring wells MW-6 through 
MW-8 generally did not contain detectable concentrations of mercury (Table 1-7). Samples from 
MW-9 were never analyzed for mercury. In general, the concentrations of metals in groundwater 
samples only exceeded NJDEP groundwater criteria for arsenic (up to 210 ug/1 in MW-9) and 
cadmium (up to 67 ug/1 in MW-7). 

1.10.11 1990-1995 Linde Gases ECRA Cleanup 

As described in Section 1.4.2.3, a NJDEP ECRA investigation and cleanup was conducted at the 
former 2.1 acre hydrogen facility in the late 1980s and early 1990s and the NJDEP approved no 
further action for the facility on June 20, 1995. A deed notice was required for the site because 
of the presence of historic fill and the presence of associated organic and inorganic constituents 
in groundwater and soil. The investigation showed that benzene (up to 43 ug/1), arsenic (up to 
590 ug/1), lead (up to 46 ug/1) and mercury (up to 32 ug/1) impacted shallow groundwater at the 
Linde site. IT (1994), however, reported "Any elevated levels of contaminants in the shallow 
groundwater of this area are documented in the NJDEPE files as the result of off-site sources. 
No remediation was conducted for this area of concern". 

A macadam "cap" was the remedial action for the site. With the exception of possible 
investigation of the distribution of historic fill across the site, additional investigations were not 
required by the NJDEP at this facility. It is not known whether a biennial certification for the 
maintenance ofthe engineering control (i.e., cap) is provided to the NJDEP, in accordance with 
current deed notice requirements. 

1.10.12 1995 Malcolm Pirnie Site Inspection Sampling Event 

On January 11, 1995, Malcolm Pimie, an EPA contractor, conducted a site inspection and 
sampling event at the LCP site. Three surface soil samples (SL1 to SL3), ten surface water 
samples (SW-1 to SW-10), and eight sediment samples (SED1, SED3-SED7, SED9, and SED10) 
were collected for inorganic analysis. The surface soil analytical results were generally good, 
with detected mercury concentrations below the current NJDEP soil cleanup criterion (Non
Residential) of270 mg/kg (Figure 1-6). In surface water, the maximum mercury concentration 
of 93 ug/1 was detected in sample SW3 (Figure 1-7) and in sediment, the maximum mercury 
concentration of 1,060 mg/kg was detected in sample SED3 (Figure 1:..4). These samples were 
collected about 40 feet downstream of the LCP and GAF outfalls. Other constituents including 
arsenic, cadmium, and lead also exceeded NJDEP cleanup criteria in both sediments and surface 
water. Malcolm Pimie (1995) concluded that the analytical results of the surface water and 
sediment samples documented that a release of mercury had occurred from the site to the surface 
water pathway. 

N:\4709E04075 (LCP)\ WORKPLAN\ WORKPLAN\ WORD CHAPTERS\CHAPI.DOC 

1 -25 
04/04/01 3:52PM 

300794 I 
I 

- ----- . - ------ ___ __/ 

file://N:/4709E04075
file://CHAPTERS/CHAP1.DOC


I 
I 
{' 
I 
I 
I 
I 
I 
I 

le 
I 
I 
I 
I 
I 
I 
I 
re 
I 

1.10.13 1994 Through 1998 NJPDES Permit Groundwater Sampling 

Between 1994 and 1998, groundwater samples were collected from monitoring wells MW -6, 
MW -7, MW -8, and MW -9 on an annual basis and analyzed for selected metals. The analyses 
were performed to satisfy the LCP Chemicals, Inc. stormwater discharge monitoring 
requirements for NJPDES Permit No. 0077038. The collection of groundwater samples and 
analyses stopped after 1998 when the Hanlin Group, Inc officially abandoned the site. 

The analytical data, provided by the EPA (March 14, 2000), are summarized in Table 1-8. The 
inorganic constituents of concern, as shown by these historic data, are arsenic, cadmium, lead, 
and mercury, although the quality of the analytical data are suspect. For example, the July 1998 
analytical data for monitoring well MW-9 shows high concentrations of several constituents (up 
to 169 ug/1 mercury), but the next round of data shown for October 1998 shows concentrations of 
the same constituents that are far less than their respective regulatory criteria. Neither the 
method of sampling (i.e., low-flow versus conventional bailer techniques) nor the analytical 
methods were described. 

1.11 POTENTIAL SOURCES AND AREAS OF CONCERN 

On the basis ofthe information collected during the NJDEP's and EPA's Site Inspections (NUS, 
1984; NJDEP, 1988; NJDEP 1991, Malcolm Pimie, 1995) and information compiled in this 
chapter, several potential sources and areas of concern were identified (Figure 1-2) and are 
described below. The areas of proposed investigation and the rationale for the proposed work are 
described in Chapter 5.0 - Scope of Work. 

1.11.1 Brine Sludge Lagoon 

The Brine Sludge Lagoon was an earthen surface impoundment (reported to be both unlined and 
lined with a spray of hot tar) in which the mercury cell process wastes were disposed. The 
lagoon was probably constructed in the mid 1960s. The lagoon had a trapezoid shape with an 
approximate footprint of275 ft by 200ft by 220ft by 80ft. Earthen dikes, about seven feet high, 
surrounded the impoundment. The final total volume of waste material in the lagoon was 
estimated to be about 31,000 cubic yards and the sludge pile grew to a height of up to 40 feet. 

The normal disposal procedure was to pump brine sludge and wastewater in the lagoon. The 
supernatant was pumped back to the wastewater treatment system for salt resaturation and 
treatment from a sump located in a pump house at the southeast comer of the lagoon. The solid 
waste was stored in the center ofthe impoundment. A crane was used (at least once in 1981) to 
shape the solid sludge pile and to improve the supernatant flow to the pump house. 

In March 1982, the chlorine production stopped at the site because of poor market conditions. In 
July 1982, when the sludge roaster permit was rejected by the NJDEP, LCP Chemicals was 
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3eneral Description ):f DisPosal Facili t:x_ 
l) 8 on site 1and-fi~ls · 

.. 
.· 

Disposal 
Dates· 

1920-75 

00 ·• rvo· 
_;:) off site eont;oactor-scientific ··' Chemical Processing, cardlstadt, NJ 

l) loff site-Kin Buc 1972·-75 Landfill, 'Edi~on, NJ 

f:"urr.mants: 
1Facility closed in 1977 

·.~. '~~~- ~:· ... LAND DISPOSAL·AC~IVI~Y 
(A) 'Past Practice 

f ·J (/· (""',. •H, .~ 

. ' 
Generai Description of Wastes 

.• __ ..-.;;;:-.;..;;,;;;;.;;;...:.;:;;:;... __ _ 
•coal. ash •strontium nitrate· muds · •calcium sulfate -with· residual phosp~te .silicate muds · . • hypo muds ('sulfur, · catbon,· iron oxide) •sodium ~lfat:e •strontium ~u1fide •sulfur 

·alminum chloride •h drochloric acid 
· ~0;00 tons: ._l"ft''!.!'1S";;cticides ·.fungicides •other organics •carbon 
tetrachloride •ketones & ai~ehydes ·pharmaceutical waste 
13,800 tons; • salts· 

•acid solutions 

.· 

!'aciliqr . Col'lstruction 
these 8 ~ites amount to 20 acres where waste was 
either 
pumped into ground or 
sPx-ead on 'top of .. 
ground 

•no dikes 

incinceration 'and landfill of residual 

Site and/or Groundwater Conditions 
unknown 

unknown 

,. 

•landfill ·drummed was~e • co-qispo·sed . with municipal was·te . 
•neutralization 

·' . 

unknown 

Mainly 
Du Pont 

Use 

unknown 

unknown 

Current 
Site 

Ownership. 
Du Pont 

Scientific Chemical 
Processinq 

unknown 

., \ , 
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-~NUS 
L__D ~n:::J'.J 
C) A Halliburton Company 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

EXECUTIVE SUMMARY 

E.I. DuPont-Grasselli Plant 
Site Name 

South Wood Avenue 
Linden, New Jersey 
Address 

-----

Date of Site Visit: January 9, 1985 

SITE DESCRIPTION 

NJD002185965 
EPA Site ID Number 

02-8412-18 
TDDNumber 

·sAA000025 

This 206 acre site in Linden, Union County, New Jersey has been the 

location for numerous chemical manufacturers .for over 100 years. The 

site was originally developed by Standard Chemical Company in the 

18 o o• s. t~1tr~J~:~·?~;.;ww~;~;pY4J1!j~W:~$.~'S..9J9?)}9:'i':~b,'~~%~I~M$;.&;Hl,~JC$:h~m~~~:! .. ~p-oQ1j).ar\Y,; .. -· •. -· · 

r~;,~;f~~1~!~~~~~*~~r~H'~~>r~~l'~t~~ai~1~~~~~i~~~q~~~
2::o.~~~t;1;~~d~~~~~; 

DuPont at· this si~e ::ir:t~J~.c::l~ .. ~!Jlfl,lr~¢., add,. s.o9il)rrL·~Hkc:~l~i §tront,ium 
.. /- \il'il~~'t'~).ar(a:;clll'6ro•·.sul.f6Hl'ct''&.'21k~:''.:.·. ·-··· .. ::· ... ·..: · ... ··. ·· ··;;.,>·;: .. ·.r .. -,.······-···--· ·•• "''·~ • .... _.,, • ·.· · 

Presently, the_ site holds several permits (both State and Federal) for 

discharging materials into the air, Arthur Kill, and the Atlantic Ocean. 

DuPont has also installed approximately $1 million· in environmental 

control facilities including fume scrubbers, monitoring systems, and 

effluent alarms. 

A site inspection of the E.l. DuPont-Grasselli Plant was conducted on . 

January 9, 1985 by personnel from NUS Corporation, Region II office. 

The site inspection was considered necessary because of lack of suffiCient 

files and due to a congressional study entitled the Eckhardt Report stating 

that approximately 7951 tons of chemical waste have been disposed of at 

this site between 1928 and 1979. 

Two (2) surface water samples, one (l) sediment sample, and fourteen (14) 

soil samples were collected from predetermined locations on the site. 

The samples were sent to three EPA -contracted laboratories for analysis 

of organic and inorganic hazardous substance list pollutants. 

HAZARD RANKING SCORE: Sm = 6.13 (Sgw = 2.94, Ssw= 10.18 Sa: O) 

Sfe = 43.7 5, Sdc = 0 

Prepared by: N e!son J. Abrams 
of NUS Corporation 

Date: 9/13/85 

MAXUS3918673 
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FIGURE 1 
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l.r1~1-Trir:hloroethone 
Cot·bon T~trachlorlda 
\J i. rlY 1 Ace tote 
Bro~odichloromeLhone 
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Benzyl. f'.J.cohol 
l, 2 .. [li c:h 1 ot·nbr1n:>:tme 
2· ·I'IP.t.h ylph enol 
n i 5 ( :~··l:h) IH'Ili HllP rr>PYl ) ELh IH 
4-Met.hylphenol 
N-Nitroso-Di-n-Propylu~ine 
Hm·:nc: h 1 orctr.!th one 
Nit. rr)h en zen a 
l~;ophorone 
2-·N:i trophrmol 
2,4-Di~ethylphenol 
JhmzrJi:: Ar:id 
[r l 5 ( ~! -L:h lorn~! t.t11my > N~!thane 
2,4·-Dichlorophenol 
1 ,2,4-·Tt·ichloJ·obenz~!ne 
N(lpht.halene 
4 .. ·Ch lnJ'o'ln il ine 
l·h~):(ll:: h 1 o r·r>b~•tnd i ene 
4-·Ch lo•·o·-3-Hed.hyl phenol 
2··tlt?'l.h y lll(lf' ht.h ,, 1 P.lll~ 
lle:.:or:h 1 o rc•c:Yc: 1 op tmt·~d i ene 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2"·Ch liH'IlriOI'ht.ho lmu~ 
~!-·Nit. l'tl'lll i 1 in P. 
[liu1r~t.hyl Phthul.ottl 
tic Emnp h t.hy len e 
:·s···N:I-t.rr1<.1niline 
flr:en•.lphthene 
;!,•\ .. ·J•in:l t.rr>phenol 
4·-Ni t.t·ophenol 
lHbenzbf'urml 
<!, 4-·[lin i t.1·otoluene 
~,6-bini-t.rPtr:oluene 
D i. et.h y 1 Ph t.h•ll•l't.e 
•l··Chlnrophr~nylphE'nYl et.her 
Fluorene 

. .. 
I 



••• 
ANAI.YTICI",L J:I(\TI\ 
E.I. IWPONT- 6RASSELLI PLANT 
SAMPLING DATE: 01/09/85 
Cf\I>E J :5'/01 

HEI1l-VIlU\Tll.ES 

••••• 

-·-·-----····-·-·-·-o-··-·----------·--.. ·-- J --·-------1--- ·-·-----; ---:-.--·----: ·-·--------"!"" 
SMif>LE NUI·Il:IEB I N.JI3-·SW ··[t l N.II3···SW-11 HJI.3···SW··21 NJI :3-·SED2 
THf•,FFlC BEI"Ili~Y Nl.ltlEIER [tfvllO 1 Dfl411 Bf\41~!. fic'\41:'-j 
MrH1HX DLMIK 141\TER I~1HEB I f:lE[IH1EIH 
IJIHH1 I 11~/1 u~/l u!:J/1 I ug/119 
---------------------------1------~--:---------:--~-------:---------
4···Nit.roonil i.rw 
4, 6-·thn it •·o-:~-·Het.hylphenol 
N-tU ·t. rt)Stldiphenylood.ne 
4··0ronoophf.~nylphenyl ether 
lh~>:<tL~t.l u rt)hen:zen•~ 
Pentochlorophenol 
Ph1mont.h rene 
f\nt.hroc:ene 
ni-n-~ut.ylphthalote 

Fluorant.hene 
Bc~nz:i c1ine 
f>y,·ene 
Dut.ylbenzylphthalate 
3,3'-0ichlorobenzidine 
Denzo(o)Anthracene 
Dis(2-Ethylhexyl)Phthalate 
C:h rysenc~ 
Di-n-Dctyl Phthalate 
Denzo(b)Fluoronthene 
Benz,T(K >Fl•.II:Tron·lhenr~ 
rccmzr., < u > F'y ,,.,.,H~ 
lndeno<1,2,3-cd)Pyrene 
Dibenzo(o,h)ftnthrocene 
[lenzo(~hi)Perylene 

NOTESl 

' ·' 

BlanK space - co~pound analyzed for but. not detected 
E - analysis did not pass OA/OC requireffients 

.I 

J - compound present below the specified detection limit 
I) - CDlllPO)lhd found ]n blolnK o.s wc;~)l as t.he soltlopler 

indit:•J.t.r~r. possible/pn:oboble blanll cont(IOoin•J.tion 

• 

----·----·-: ·-·---:----·-: ---•--·-···--·••: ·•-••·--·--·-·-••• t •··-·-•·•··•····-···•· I 

N.JI:3··fll. 
[lfl4l6 
SOIL 

IUI3···S2 
J)r'o41"7 
SOIL. 

l.tM1B 
son. 

N.ICi···~l•l 

[tf\'\ 1 'J 
BOil. 

N .JI :1--·~i ~:; 
111'.420 
Sfl"l:l. 

u~/Kg I us/Kg ug/Kg l us/KS u~/K~ 
-•••••-···-·--·-·1 --··--··•···-•-• I ••-••••• -···-···-; -•···-•·••••••••••••- ••••••-•-•••••••••••••• 

!);:>()() , ....... 

n E 
J. .I (;()()() , ... 

.I .. I ,J 6:50() 

• .I _, .l 

.J _, .I 

• .1 .l 

' 



• 

s 
~ 
c: 
en 
(,.) 
CD 
...1. 
CD 
en 
CD 
...1. 

f'tNi\1. YT:ll~,-\1.. [11'\lo'\ 

E.l, DUPONT - RRAS&ELLI PL~NT 
BArn'I.IHG UhTE: 01/09/05 
CM>I:: I :5'7111 

BUll --\.'OU\TI LE!J 

• • 
··---••• •~••-"•'-"'''"'"' 0''''''' -•w•"•••••••••--------: "·--·------ool·-••-------~·-.o--------1-·--------~--- ... -----·-l•••---·-••--¥--; ·--·-•--·-·•--•-•: ·--••o•••-•••-•OO-: ••••-•••••••-·-·-•••••• 

fit'li·IJ>LE NIJMfJl!T< I N.JI:5-S6 I tUI3-S7 I NJI3·-SI3 I NJI3-~i9 IN • .J13-.. S10 IN.JI3·-·Sll IN.J'I3-Sl2 IN .. II3···B1~5 N.JI:S-·Hl•l 
TIH\FFJC m::r·mn NUI·IDEB Bo'\421 ftf\42~~ flfl.\23 [lf\424 B/\425 [1/'o'\:16 Bt'\4~~7 lll'\420 ftt'\'1:!9 

11tYI'HIX 0011. SOIL SOIL SOIL BOIL SOIL SOIL • ~ SOIL BOIL 

UNITS us/11!:1 , u~/11~ i.J!:J/II:J u!:J/11!;1 1.1!;1/llg ug/11::1 u!;J/kg '1~~/11!:1 u~1/ll~~ 

----------------------------- ---------•--------- --------·- ---------:---------:---------:---------:----------·-· ----····-·-·---
N·-Nitrosodi~ethylaiDine E 
Ptnmol. E 
(~n:ll ina E 
Oi.!;(~! .. ·Ch Ll)l'tltlt.hyl )Et.her E 
~'. .... Ch 1 u rop II en col r:: 
1,3-Dichlorobenzene E 
1,4-DichlornbenzenR E 
J:oenc:yl fllo:ohol E 
1,2-Dichlorobenzene E 
;!-·Me·lhyl phenol E 
IH 10 < 2 .. ·Gh l lll't•i r>tll> rnp yl) r::t.htn [ 

4··Het.hylphenol E 
N·-Ni t.ro~So .. ·[li·-n·-P•·r.•P ylo11o:ine E 
Ho,)xach lu•·oet.hune E 
N :i. t. roh l?rl ZIUII~ f. 
I~;uphtlrone E 
2--N:i ·t.T'I>f'hl~l"llll E 
2, 4-·Di noethylpherml E 
l:lnnzoi 1: o''H: :l d E 
Ois(2-Chloroet.hoxy)Methane E 
2,4-Dichlorophenol E 
1,2,4-Trichlorobenzene E 
N<.1pht.ho lane E 
4-·Ch lUI'O<.lll :i 1 ine E 

Hexachlorobutadiene E 
•l-·Ch loro·-·3··1-let.hylphenol E 
2·-Hwt.hyl nap ht.ho 1 o;~nr~ E 
Hexochlorocyclopent.odiene E 
2 r 4 r 6·-lr·ich hli'I>Phenol E 
2,4,5-Trichlorophenol· E 
2-Chloronophtholene E 
2·-·Ni lr·oun i 1 ine E 
IJime'l.t1yl Ph 1.!-..:11 o t.e E 
1\cenophthylene E 
::s-·Ni t ro•ln i 1 ine E 
f\cer..:1pht.hen~~ E 
~.4-Dinitrophenol [ 

•1-·Ni t•·ophenol E 
Ilibenz()f'~• ron E 
2,4 .. ·Dinitrotoluene E 
2,6-~jnitrDtoJuene E 
[If E!t.hyl ph t.h•:1late E 
•l"·Ch 1 ll I'I'P t11~n y 1 ph l?ll Y l •~the!' E 
r l•J <I , • ., r\E~ E 

E E E 
E E E 
E E F 
E E E: 
E E E 
E: E E 
E E E 
E E E 
E E E 
E E E 
E E f. 
E E E 
E E [ 

E E E 
E E E 
E E E 
E E E 
E E E 
E E E 
[ E E 
E E E: 
E E E 
E E F I 
E E E I 
E E E 
E E E 
E E E. 
E E E 
E E E 
E E E 
E E E 
E E E 
E E E:: 
E E E 
E E E 
E E E 
E E E 
E E E 
E r: E 
E E E 
E E E 
E E E 
E E E: 
E E E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
r:: 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E: 
F.: 
r:: . 
E: 
E 
E: 
E 
E. 

E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
[ 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
F 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
r:. 
E 
E 
E 
E 
E 
E 
F 
E 
E 
E 
E 
E 

E 
E 
[ 

F 
E 
F 
E 
E 
E 
E 
E 
r· 
E 
Ec 
I~ 

E 
E: 
E 
E 
E 
E 
E 
E 
E 
I~ 

E 
E 
E 
E 
E 
E 
E 
E 
E 
I~ 

E 
E 
E 
1': 
E 
r:: 
E 
c 
E 



(',1-lM.YTJC:f\L Df1T1'\ 
I' ,1 , I.IIIPmn -- c:-:nriBBELL I r·LfltH 
Sl\liPL.Hlf:l IlliTE: O:L/O'l/B!':i 
r:rmE: :oB:t 

'!::FNl· 1JOLAT I I..I~B 

. ! • 
MPO_.,,, •. ,_ •.••••• ___________ , .... ~.-- .... - ------·1-····---·-·---: _____ .... ____ I-:---- .. ···---- ------·----1·---------: ------·--·--·'-----·······---I -;---·--·······-·-···1 ·-·······-··--··-·-·-: 
Bi\tii"LE NUIHiEB I NJt3·-·S6 IUI3··f:i7 NJI3-Sf:l NJI3 .. ·S9 I NJI3-·S10 I NJI3··Sll IN.JI3--!H2 
lllf',FFle I~I:Pmrr NIJMl'IEFI IlA,\21 [IM22 [11'\•123 llM24 DM25 I [IM~!6 EIMZ!7 
l·lrHIUX SOIL SOIL. SOIL SOIL SOil.. I SOIL SOIL. " 
IJNl Tfj u~/1<9 u!:)/k!:J U!J/1<9 u9/K !J I ug/l<g . ug/1<9 . u!J/It g . . 
••·•··••··• ..... ···---------------------·-,.I ----·--·---• I --·---•·•·•·-·-.. , .. , ---------·---~-----1-----------:---------
4-NitriNuil iru~ E E 
•I, 6 -·lHu i l.t·o--~~ -11E!thyl phenol E E 
N··Nitrosodiph•nyloruine E E 

•I .. ·J)t•onoophE!IlYlPiltmyl et.het' E E 
llmHu:lolornhen~~~~•w E E 
Pmlt(u:hlot·ophenol E E 
F'hen<wth t•en•~ E E 
1\nt.tor<~C~111e E E 
I•i-w-But.yll"ht.hi.t.lat.e f. E 
fluor•ln t.hc·me E E 
l.ttmzicHnn E f 
I"Yl'Bilf! E E 
[ll.d. y l h en;q• 1 ph "l.taulo.1.t? E r::· 
~s.~5'·-Dichltll'ob~mzidine E E 
Oellzo(o)f'lnthrocane E E 
lh•;; ( ;,!-.. E t.hy-lhm:yl >Ph t.hol•~te E E 
Chn•tH~ne E E 
Di.-·n··Oc:-t.yl Pht.hol.a-t.e E E 
llr:IIZtl!h )fl•.llll'(lll"l.taene E E 
Jhmzo(f{ )Fluor(lllt.hene E E 
[IC,'IIZO ( •:1) l'')'l'l?lll~ E E 
Intff,mo<1,2r3·-·cd>PyNme E E 
Dibenzo(a,h)Anthrocene E E 
Ben:zo( ~lhi )f>et'Ylene E E 

NOTEG~ 
Blanl< sp,,.:e ·- c:ooopound •lnoly:.!cd -FoJ' bOJ"l. no-t. d!~t •• ~cted 

E - analysis did not poss 0~/0C roquireruents 
J - compound present below the specified detection limit 
J) ··· r;t111oPiliJnd found ill b].(anl< 05 ~~ell OS t.he sompler 

in d ic: •ltrH> p ossi b l fliP r·IJhoh l. f~ b l<Jnl< 1:13n to11d n n-t. :i c:111 

E E E 
E .E E 
E E E 
E E E 
E F E 
E E E 
E E E 
E E E 
E E E 
E E E 
E E E 
E E E 
r E E 
E E E 
E E E 
E E E 
E E E 
E E E 
E E 1::: 
E E E 
E E E 
E F; E 
E E E 
E E E 

I N.JU--·~.i'L3 I N . .JI3-·:1l•l . [lfVI:W 11(\•\29 . 
SOIL !.>OIL 
"!J/1( !:1 1.1~~/1( g 

·---------.. - ~ .. --·--··-·--··· .. -. 
E E 
E E 
E E 
E E 
E E 
.E F.: 
E E 
E E 
E E 
E E 
E E 
F r:: 
E E 
r::: E 
I~ E 
E E 
E E 
F F 
E E 
F E 
r· E 
F E ,,. E 
E E 



• 
MU',I. YTICr'IL l.lr'llr'\ 
E, l , niJNIIH ·- OBAGBELLI Plr'\NT 
BAMPLlNG DATE! 01/09/B3 
Gf'tnE: :PB:t 

• • 

-•••-·---··--·---··•••·-·--·------------: -·------·•·- ~ •··--------: ,,..,,., ______ ,_: -·--------1--·-------1·----··---·-- ~-·-··-·-·-·····-·I···-····--·--·-··~: -·-·•-•••••••••••·-•: 
St'lt-II"LE NUIHIER 
lRAFFlC REPORT NUMBER 
t1tHRIX 
tmn s 

INJI3-SW-DINJI3-SW-11NJI3-SW-21NJI3-SED21 
Dt'\410 Dft411 DA412 BA415 
~LANK ·I WRTEB WATER !SEDIMENT I 
u!:J/1 : tJ'.:J/1 u~/1 u!'lll<!'l 

N.JI3-S1 
Bt'\416 
SOIL 
U!:III<!:J 

NJB·-S2 
Br'l<\17 
SO[L 
u sll< !:1 

N.JI3-·S3 
Ilt'\41[1 
SOIL 
IJ !'Ill< !1 

N.II3·-S4 
Itft•l1'J 
BOIL 
1,1 gil< !'I 

N.II3-S:"i 
[1(\420 
SOIL 
1.1'.:111<!~ 

···--·-·--------------·-··------- -----------··-----"·---1---------· ------~--t---------1--------- -·-·--------··- --····-····-·----:----·-··--···-: 
Alpho .. I:IHC 
J:tet.o·-·IIIIC 
Itt~l ·t.<t- I!HG 
fl•:lrhn••l-·m-rr; < Lind•1ne > 
lh.!pt.,lc:hlt>l' 
o"llrlrin 
Hr,opt.<•t:hltH' Epm:irle 
E:ndosulfnn I 
JJ:it2ldrin 
4 '•I I -·IIf.IE: 
Endr•in 

•l '•\ '-[1[1[1 

Eudor.;u1t'•ln sull'ate 
Enllrin llldr~hydn 

4 r 4 1 -·[lilT 
tle'l.htlXYt:h1or 
Endl'in Ketone 
Chlordoru~ 

To:·i•1phene 
i'tr·ocltJr-10:1 (, 
flror.lrn·-12~H 

(•, I'OC )tJ 1'"-1232 
t't•·oc lor-12•12 
1'1 roc lllr·-1 ~~40 
1\ I'OC lt.l r· .. 12~i•\ 
(\ l'I:IC l Ol'·-121,0 

tiOTES: 

., . 

J.(l<1nl< tiP<.tct: ... r:wupound OIHib'zed for but. r11:ot. det.ectt~d 
E - onolysis did not. pasR 011/0C requirements 

E 
E 
E 
E 
E 
E 
E 
E 
E 
J 
E 
E 
.J 
E 
i~ 
.I 
E 
E 
E 
E 
E 
E 
r:: 
E 
E 
E 
E 

J - compound present below thn specified detection limit 
B ·- CORtPOIJOd found in bl<.HII< •lf.'• wr,o)l <IS till~ S•lDtPle, 

indicotes possible/po·obo:tbl.u blunk cont.omino:d.:ion 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
J 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E 
E 
E 
t-: 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

E 
E 
E 
E 
E 
E 
E: 
E 
E 
.J 
E 
E 
E 
E 
E _, 
.I 
E. 
E 
E 
E 
E 
E 
E 
E 
E 
E 

.J E 
.J E 
E F 
• .J E 
E E 
E E 
E E 
F [ 

E E 
• .I .I 
E E 
E E 
E E 
E E 
E E 
J J 
.J E 
E E 
E .,. 
E £ 
E E 
E E 
E E 
E E 
E E 
E F 
E E 



• 
r'•l·ll\1. YT J Cl"\1. Dt1T I"\ 
F. .1. l"ti.IPni-IT ··· OBI1!:inELLI f"'UIN"f 
BAHPI.lNG ~ATEI 01/09/BS 
c.-..n~:·: :cm1 

..................... ·········--···--··~---- 1·------·-·----· 
!.1 t\1-IP 1.. E NU i ·II) E B 
TF:r"li"TIC liJ:::POBT NIJI·InEB 
i·lilTIUX 
IJNlHi 

N.JI 3····S'• 
l.lr'\421 
SOIL 
u9/l{ !~ 

-·-····-- -·····-···--·--··-··-·---------·----··• I -··•--·-----·~·· 

I'\J (.lho·-(fllC 
[l(d.•:l .. niiC 
Del t.(l· ·J:IIIC 
rl•'lllllfiO -·BfiC (I. i nd<lllt~) 
llf>lt·I.•:JCII] 01' 

tlldrin 
lh~p'l.•:ll:hlt>l' t;:po:ddt? 
Ell d [)!'\IJ l. r•ul I 
IJ:it~ldrin 

4, •I' ··0[1£ 
Endt•in 
Endusulf<ln II 
•l, 4 '·-!'11.111 
Endut>Hll'on sulfo:1t-~~ 

Euth•iu f\lch:hyde 
4, •I '···DDT 
th!UltiNYI:h 1 IJI' 

Endrin 1\;;!l'.urn~ 

Cl1ln•·dilnc~ 
To:-:<.1plnme 
1~ l'()C 1 lll'-·1 01 (> 

r) l'OC l U J'·-1 ::!21. 
r) J"I)C 10 J'·-123:! 
flt'tlc: lo•·-·1242 
{\t'l)f:lnr .. l.240 
1\ t'CIC: 1 or-·125 ~ 
rirnc:lor·-12r.'><> 

tmTEBl . 

[:' 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
[ 

E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
[ 

• • 

·-··········-----:·---------I-·-· .. ------- I-----·---.. ··-: ----· .. ··--·-.. -·-1 ···-------··-·-··I· ........... ~--·-··-·-:-·--····-·-······ ... : 
iUI3--S7 : 1-1.1!3·-SO NJI3-B9 INJI~~-610 :N.JI:3-·S11 :N.JU .. Bl.:! IN.JI3-·SL5 :N.II3··!.l14 

BA422 BA423 DA424 I DA425 Dft426 Dft427 Dft42B Bft42? 
SOIL SIHL !iOIL. SOIL : f:iOIL BOIL SOIL SOIL. 
us/l<.c;J uc;J/1<9 us/I<S >J<.:J/1<9 ug/1(9 us/1<!:1 u!:J/1<<.:1 u~i/l<~i 

--------·-:---------··--·-------1---------:----·------·-----·---···-··--·-·"-----····-----------: 
E E E E : E E E ·~ E E E E E E F E 
E E E E E E E E 
E E E E E E E' [' 
E E E ·~ E E E E E 
E E E :· E E E E E. 
E E f E E E E r. 
E E E E E E E E 
E E f E E E E r:: 
E E E E E E E F.: 
E E r E E E E E 
E E f. E E E F E 
E E E E E E E E 
E E E E E E E· E 
E E E E E E [ E 
E E E E E E E F 
E E r E E E E E 
E E E E E E E E 
r E E E E E E E 
E E f. E E E E r:: 
E E E E E E E [ 

E E E E E E E 1': 
E E E E E E E E 
E E E E E E F E 
E E E E E E E F 
E E E E E E E E 
E E E E E E L E 

Dlon~ SP«~e - co~pound onolyzed for hut not d~te~ted 
E: ·- Oll•llY!iit; did IHYL P•lSS 1](\/01:: J'E!qiJiJ·c~lioent.s 
• .1 ·- ccllliPCIIJnti pt·esewt. below thu SI>P~ified det.ec:t.iun ll.11oit 
B ... ~on•Ptol.lnd fcl•Jnd in l>l•:tnl( o:1s 1~c~ll '~5 t.he ~Hlnopl"• 

indicates pnssible/probohle blanK c:rult.alflinat.ion 



l·.·>.l·'·:'J 

t•,NIIl.YTH~,·,L llf',TA 
E,I. DUPO~r - GRAflSELLI PLANT 
SAHPLINH DATF: 01/09/05 
Cil!'iE ~ :57111 

. I NOI":BI1N 1 1':!3 
. __ ·:--~~-·-~·--·-···.:_ ... ,,_, ___________________ : ---------·---: ·····-------·---
tir)MPLE:: NUN ItER l NJI3 .. ·SW ·[tl N.ll3-fiW .. ·1 TnAFFIC REPORT NUMBER : HDA 727 ; HDA 720 
l'ltHBIX I ItLt)Nt\ l·li'ITER 
UNll!:i I ug/1. ug/1 ---------------------------l---------1---------(\lUIIt:inUift 
An t i noon y 
(\J'!HHI~C 
J:t•:ll'itJOt 

[I tHY 11 i ~lilt 
e.·,d 111;. .... " 

1::•:111: i um· 
Chi'Oihi~llll 
Col>o:1l t. 
Gop per 
I l'IJO 
Leod 
~1<& :Jr• t? s i •.1111 

fi•ln ~turH~fa~ 
11el'f:UI'Y 
tHr.:lo:~l 
Pot.:H;!:•i 1Jtt1 
Beleniurto 
Silver 
Stldi•.tm 
Th·~ll:iuu. 
·n.n 
V•:IIHid:i•Jm 
Zinr.: 

NOTEf:i t 

l. 
221000 

1 ()(){) 
14 

67:woo 
J 
J 

20lo000 

6100000 
E 

- ~·· 

-~~------I----------:---------:-·---------I-----·-···-·-·-·--·-----·--;----·--·-··-·-HJI3-SW-21NJI3-GED21 NJI3··S1 I NJI3-U2 I NJI3-B3 NJI3-U4 NJIJ-05 HDA 729 I MUA 73~ I HDA 733 I MDA 734 I HDA 735 MDA 736 MBA 737 WATER :SEDIMENT I SOIL SOIL SOIL SOIL SOIL uS/1 : mS/kg : mS/k~ rug/kg I mg/kg m~/Kg m~/kg ---------l---------1----------:-~-------'----------- -·--·------·~--------------_, 12000 6490 700 12000 8:Bo ~j;uo 

23 39 .J <U 10 1013 
775 1380 142 1>:130 10:500 3lob0 

.J J • .1 .J J 
10 •12 221000 1b30() 50700 195000 7970 6270 .J 

•13 181 u 60 221 !)9 
J .I .J •. 1 

170 146 19 141 22'7 J.50 .I 22900 19200 :3940 2:51 ()() 31300() 1..,()()() :330 . 29'1 ::.!6 91.6 1710 213 67100() 6170 :~570() 1150()() 7260 .1\(1()() .J J 2EI7 175 22~5 221 2')6 12() J .I .J .I .J .. J .J .J 105 :57 J 56 39 •. 1 ;!05000 J • .1 .J .J .J 
5.7 4.1 7.:-.! 

.J 
6100000 13300 ;!940 ~·i•llO 7870 .J .I E 

26 23 5lt 
E 30 ..1 711 09 :,5 

710 243 :36 114.'1 2•1.'.0 l"~L:· .J ... J 

J:tJ unl( sp•Jt:'P. ·-· Cl)llof'IJ•.mtl •:lll<llyzt~cl for but nut dl?1.t~l:tell 
E - analysis did nDt. puss OA/OC requiraments 
J ·- t:onopuund pt·t~s~~ut b•~lnw till! spt~t:ified dct.ect.icm liu,i·t. 

- 'l 
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r·,J~fiL YTICr•,t.. J:rf-,'1 (\ 
E, :1 , nur·mrr ·- rmM>SELLI f'Lr"tNT 
Sf1I·II"I .. ING IINfE1 (>J/017/05 
cr~w~ 1 :r1n 1 

• 
t.lf·fOBif,,NlGS: - I 
!;._) __ ; ______ ..:.. ______ . _____________________ .... _______ .. ____ ; ··-·----------~--: -~-------··-.. ---: ·----··--·---

Ui'II·IPL.E Nlli10U< 
'IIMrFIC m::I'OIH NIJ~WER 
HI\TB.D: 
liN ITS 

HJI3··56 NJI3-S7 
: m•A 7:m : rii•r'\ 7:5'.1 

51HL GOII. 

t·! • .II 3--SO 
tiBt'\ 7 •\() 

SOIL 
nc~J/1< 1 -··-•-···----· ...... -, ... ., __ , __ , _______ .,,. __ I-----·--···-·~ -------•·•·.,. I-------·-··-

(',lc.llloin•.ltll 7o::;o 9670 tni> 
,'\n t. i r11on y 

'' J'!;en i r: 12 .16 7.1 
l:tt'll'itllh 207 to:s • .J 
[If~ 1')0:l] i '.1111 .J J _, 
C•:l(11fa i I .tift 3.9 
I::Olt:iUIII 6~~10 3'7'700 .J 
C: h I' 0 llo i l.lllc 17 20 20 
Cob(llt. .J _, 
COPIHJI' 119 115 46 
I ron 20900 27300 ~)350 
Lc;.~d 4'~ 121. 14 
Nt.J !·Jnt~!i:\um · 74b0 32600 .J 
li•lnljr:\Uf~!:te 239 243 12 
tlr~!'l:l.l ry • .l .J .J 
Nic:l<el 31 30 J 
Pot.(IFo!;:iurr• .J 
Se li:m :i '.lilt 
Silver 
f.lod J.u111 :5?90 :H40 7270 
Th•llliurro 
Ti.n 
V•:~n.:acJ iuR• 52 51 39 
Zinl: loB ?0 v 
NOTCSt 
Dl•J.nl< fi•"•:ac:(2' ... CllllcPI'l'.lnd flll(ll )'Zf~d .f'or• t.to.1-t. nr.t1. dr~tect.erl 

E ... (lll•ll )'lois did not p(ISS Clf\/OC N~•luirenoent.s 

• 

·---·-····--·····-·--:----------I_,,. ...... , ... _ .. _____ 1·-·--·-·--····--r~! -······-·- ·-·--·-···· t ··--------··-·-·--· 
N.JI3-·S9 IN.JI3-·S10 :tUI:J·-·511 IN . .II3-·S1~! INJB--·513 INJI3 ·S14 HDA 741 I MBA 742 I MDA 743 : MBR 744 MDA 745 MDA 746 

SOIL SOIL BOIL SOIL Hllll. SOIL. 
ru~/~! ~!/kg ~g/kg m!/~~ : ~~/kg ffi1/k~ 

_____ ,_,., .. ____ 1 ----------1 -------··--·I •--·-··•·----·-··•: ·-···-··•·••···-~---~ --··--····••"'••··• 
1 ~·900 4::iOO 11'170 2:~70 j 2200 r,:n o 

·<17 
13 39 6.2 :l ;J ,J 
/,4::; 582 217 .J 307 2()[, 
5.1 •. 1 .J ..1 
UB :~·' :l,x. z.:t 

E!O'lO · 5630 1~il000 .J :H500 1:17000 
100 21 u 11 :so 29 
4~~ J .J ..1 ,1 
•102 144 54 107 ~6 'l•l 

65600 11200 Into j ()-\ ()() ~~·74()() 1'/60\) 
31>4 19~; 61 51.> l..l, J9 

10~.'i00 J 93200 • .J 12000 "/6:soo 
:.1:52 71 22•] 3'7 314 3'70 

.J J • .J • .1 • .1 E 
143 _, J .I 20 35 

3•\30 .J 3(,70 

7.4 
5000 .J 3690 _, ,.J 4120 

'J-'1 23 
147 •. 1 • .J • .l .., .. , 

·> :w 
.tJ. 00 79 '}8 3:5 1.43 :3~! •I 

.J ... r:oncpound prcH;P.nt br~lm1 ·the 51'1~1: i fj !old dr~1.•~c·Lir:on lilroit 
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Subject: 

From 

RU 

QUALITY ASSURANC~ REVIEWED CLP DATA 

• • 

Ron Naman 
FIT/NUS Corporation 
Raritan Plaza III 
Fi~ldcrest Avenue 
Edison, New Jersey 013U3 7 

'· INITIAL MESSAGE 

conserve space. 
1 Forward original and one copy. 

RECEIVER (Replier to mes.s~ge): 
Reply below the message, keep , 

copy, rerum one copy . 

OA I"E OF I.IESSAGE ROUTING SY 

7/24/85 

SIGHAl\JRE OF OfiiGINATOR 

~~ 
nru OF OfiiGINA TOfl 

Environmental Scientist 

Attached are the EPA Region II Quality Assur~nced CLP data for the following sit• 

-SITE CASE II 

E.I. UuPont (Graselli) 3112 

E. I. DuPont (NJ) 3781 

LA£0RATOR.Y 

Chemt:ech 

Compuchem( ::.ead) 
?? 

NUS 

ANAtYS1S 

Inorganics 
soil, watt:J 

Organics 
~toil, w.ate1 

Inorgani~~ 
so1.1, wat-=J 

Organics 
soil 

------------------------+------=~~~·-------==-----~--~~~-----REPLY r.4ESSAGE AcCureX "UfganiCS 
.) 

ETC 
SOl.l 

Organics 
water 

Rcu-1ined data are rejected and should not oe us~d. ~lease r~turn all'raw aata 
to rue when the deliverables for this C<lse are dul! to f.PA. 

Pl~ase sign and date in the spac~s proviaea below anti r~turn page 2 to 

• 
To Uarvene A~ams 
~ U.S. inviroomental Protcctiun ~\g~ncy 

f..egion II - \·ioodbridge Avanue 
J:.a~·son, New Jerst:y UuoJ7 

.... 
• 

50Z 7·106 
2. TO BE R_ETURNED TO ORIGINATOR (Receiver} 

,I'' :· ---!·:: . ' 
': 

GSA FP._.R I' I CFRI 101-11 

MAXUS3918687 



• 

• 

• 

v••····--· ~··-·r••• ....... VIIWG4 I 

(Page 1) 1 

bOfltorv Name: .. E-...~02-..ro.c::.a.. --------
~b SlrnPie ID No: ~ 4 5 £;" \ 

Case No: 

QC Report No: 

iJrnP" Matria: ~-? 
Otll RtltiH Authorized By: ~a..&.i) 

Contract No: 68-01-6766 I 6788 I 6789, 6790 

Date Sample Receiftd: !/5 I&" 5 

1•;87-3 
7•·13•1 
1'5-01-4 
71-00-3 
75·09·2. 
17·6';1 

75·15.0 
75-35-4 
/5·1'·3 

s I 

:Vola~pounds 
Concentration: ~edium (Circle One) 

Date Extrocted/ProparOd: I ~~ s-I%-~-
Date Analyzed: t \ ~- \ ~ ~ 
Cone/Oil Factor: 

________ pH __________ _ 

Percent Moisture: ------------

Percent Moisture (Decanted): ---------

. ~rug/Kg . 'CAS 
~l~le One) Number 

Qug/Kg 
~leOne) 

Chloromethane ~..()IJ.. 79-34.5 1, 1, 2. 2-Tetr•chloroet~ne ~ .cu 
8romomettt.ne ~ -ou 78.87-6 1. 2-GJChlorOO'ropane "' .ou. 

·• Vinyl Chloride • ""-OU 10061~02·6 Tr•ns-1. 3·D•chlorepropene "' • ()t I 

Chlonlettt.ne C\-.ou 78~01·8 Trichloroethene 4 .{) lA.. 

Mithyltne Chloride ~ ~~()ll ~ 124~48-1. ·DibfomOchloromethane A -OU. 
Acetone· ~.~-- 79·00·5 1. 1. 2· TrichiOroethlne .~ r-DlA 
Clrbon Diaulflde _4-ou. 7,1;.43~2 Benzene ..:!7 f7 lA 

1. 1•DichlorO.tl'\ene <q.QU 10061·01~5 c1s;.1; l·D•chlorepropene .:! .ou.. 
1 .. 1 •DichlorO.thlne ~-Oll 1 10·76-8 2 ·Chloroethvfvinylether "'\-0 u. 

156;8().5 Trans.~ 1.- 2 ·Dichloroethene .. .t. .ou_ 
'J 

75.25~2 BromOform 4-0U 
17;16-3 Chlo;otorm · "l t-0\..1... 591~78"6' 2·Heunone A .cu. 
107-08·2 1. 2~DiChloro8tt\lne 4.0_\A. 108;10-1 4-~thVI·2·Pentanone Cl:\ ·OlJ.. 
71;93~3 2~8utanone · .. JloB~ 12.7-18;4 Tetrichloroethene 4.0!1 
71•55-6 1, 1, t;TriehlorQtthane ~.o!~ 108•88~3 Tolue.ne l"t~ 
M-23~5 Clrbon Tetrachloride 4 .nu 108~80-7 Chlorcbenzene 4-CU 
108.;o5-4 ,Vinyl Acetlte ~ .QJd 100;.A1 ... Ethytbennne ~-OU 
75-27-4 8romodichloromethane "'1 .nu 100-42-5 Styrene 4'-cJU.. 

Total Xvtenes 4--"' l..Z 
IIIIa ....... Qualihn 

,_ ._,"I ...uta ID EPA. ... IIIIWiftl rwvtll tualifllf'l n ... · 
Mllillanll ..... 01'...,.,.... ... iftinl ...ulla lfe OI'IICIIIUIIfiCI......,, .. -inft.on., eedltt.g ''"* .. ppiiCit 

..______ ~· c --- r11S11f1 ilaw ... ..-INIIOI' lllloWI IDIN 
~IIIM • ....,II'IwiiM 

....__ 

u ...., .. ~- ... lyftdforklt ftOI ~ 
......., ll'lllliflinlulft -......n IIINI .... ...,... ..sft 
.. UII-1·· ICIUJMI!Iillan_.,..Aieallunl. 

~ ....... ·m.-·-...... rily .. IIWirui'NIIt **'-' liiNI J 1M ..... lfiOIM Pllf· U· 
~ .eaaftllylidllrllw! ,...,__ 1M ........, ... ~-illltlll....., liM tor .......... 

J ....... 11 .......... ,. ........ ......, 

wtllft .............. lliln ..... ... .............. .,... ..... '=' ........ ...,.,.., 
.wtwn ........................ ,.._. 
Ill IISIIIQOUIIIIIII'III ...... 11'1 idtnlilatioft ... kit 

c ,... .. ..,. .... ,n&icidt ,.,._,. ......... 

MIIMifatiOft fin lleeft .,., ...... .., GCIMS lull It 
_....,. ...... ieidll210 flllul .... WI ~~~net 
ltlauld Ill MflflftMCI brGCIMS 

I 'lhil .. la.., wtwn .. eNWit lltluNf 1ft .. .._,. 
• MillS lllflllllt. II iftda1tl,...,.. ,....._ 
.... -lrliftltioft ..... ,. .. fill ... , ..... 
...... -KIIOft . 

01 §-- Oltllf .-cific .... Ml ........ lillY .. NQUiiMIIO 
~_, ..... NIUIII. I ..... ""' -.1 ._fully 
4llll:riiMIIfldiUCh~ ......... .. 

IUIMIIIY._...,· 

MAXUS3918688 
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'if.7S·9 
l'i-95·2 
i2·53·3 
, 1 1-AA·• 
is-57·8 
64 1· 73~1 
106-46·7 
100·51·6 
tS-50~1 

tS"'8·7 

• 39638~32,9 
106.44·5 
621·&4·7 
67·72·1 
88·15·3 
78,59-1 
18·75-5 
105~87·9 
es.es~o 

, 1·11·1 
1~3-2 
120·12·1 
t1·20·3 
106-47-8 
17•68-3 
11·50·7 
!'·57-e n,.,.,. 
18·06·2 ..... 
!_5·15-A 
!!::sa.' 
!:?•-A 
J!l·"·3 
~"·• • ~-2 

b 

i Organics Analysis Data Shh. 
(Page 2) 

:s,~ne Compounds 
Conetntrltion: ~ Medium (Circle Onel 
D1te Extracted/Prtpertd: ' \ ~ \ l<' s-

\. \. Ditt 4niiYfed: .3 \ -:r..:3 \~ .S ( 

Cone/Oil F1ctor: 

~oru;ikg ~~rcleOnt) 
N·N•trosod•metl'lylam•ne ~o.o!J-
Phenol 4_o .ol.l 
Aniline 

.. H')o OlJ. 
bist·2·Chloroethvf1Etl'ler .:10. ou 
2·Chloroptienol 4o.c V. 
1. 3~DiehlorcMnr~"' ~Q . • 0\.l 
1. •·D•chlorobentene -21'1.n u 
Benzyl Aleohol 2t).tJU 
1. 2·Dichloroberuene 20-CU. 
2·Methylphenol 4o.OU. 
bisC2 ·chlqroisopropyl IE t I'IIH ~o.oLl 
A~Methylp"'enol 4a_.ou 

· N·Nitroio•Di·n·.Ptopylamine . .. ,_ao.ou 
Heucnloroethane .:<o ou 
N•trobenzene ~c.ou 
lso'phorone 2.o·.OU 
'2·Nit~~enol ·. 4C,O. ~.lA. 
2. 4·Dimethytphenol ~0.0\J.. 
Beruoic Acid ~ 1'1 ,l) \.L. 
bist~2-ChloroethO.YIMethlne ~c.ou 
2. 4~DiCh.QPhenol ~o.ou.. 
.·1,·2. 4-Trichlorobenzene J.O;OU 
N1phthllene ~~ou 
A•ChlorO.nifine .J.~.0\1 
·Htilchlorobutadiine ~Otl!H..l 
'4·Chloro~3~Methylphenol 40.~\J.. 
2~Meihvtnaphthllene ).o.ou... 
HeuchlorOcVeiQPentadtene ~D.OU. 
2;~~ &-TrichiOi'Oclhencil ~o,O'A 
2:4.5-Trichloroohtnol ~o.o \A 
2 ~Ctiloro,..phthalene ~u .a_\4 
2·Niir01niline all! ,Q\). 
Dimithyl Phthllare ;lO' O_U_ 
Aetnaphlhyftne ~ ~tl_li 
3·Nitr01nihne o70; (9 LA 

CAS 
Number 

83·32·9 Acenaphthene 
51·28·5 2, ••Dinitrophenol 
100·02·7 4·Nitraohenol 
132·14•1 Diber\zofure. n 
121~1.•2 2. 4~D•ni1rotoluene 
§__06-20·2 2 s;.Dinitrotoluene 
M~ss-2 D•ethvfphthllatt 
:7005'72·3 ~-ChloroPhenvi·Dht'!rlether 
$6-73·7 fluarene 
100..01·& . A-Nitroa niline 
534·52·1 ~. 6·Diriitro·2·Methylphtnol 
86·30;6. N~NttrOlCiidtphenylamine f1 1 
101·55·3 4-Bromophenvl·phenylether 
118·74·1 ~XIchforobei'lzene 
87-8.6·5 PenllchlorQPhenor 
:@_5.01·8 Pneninthrene 

~ 120·12·7 Anthracene 
.,.~74·2 Di·n·Butylphth•late 
;206-44..() Fluor•ntnene 
82~17-5. Benzidine 
128~;() Pyrwne 
as~aa~7 Butylbenzytphth.alate 
lU·M·1 3. 3'•Dic:hlorobenzidme 
~6·55·3 . leniO(a~nthracene 
117-81·7 bii(2·Ethylhexvf)Phthalate 
;21 8..01·1 Chry~ene 
~ 17-IA..() Di·n·Octyl Phthltlare 
flOS·I9·2 Bel'\lo(b)Fiuoranthene 
~07;.08·9 Bei'\I'O(k)FIIIOC'Inthene 
~32-8 BenzO(aJPyrene 
1113·39·5 lndeno(1, 2. 3-cdiPvr•ne 
l3·70.3 Dibenzfa. hj.lrrthracene 
~81·24·2 8ti'\IO(;. h. itperylene 

Fotrn I 

~Ufl/kg 
r-cle One 

.,.fo.ou 
40;0 4 

4o.OU 
,Q.OU 
,<.o./)u 
.l.I'!H Er· u 
~,ru..t 

AO.O~ 
~Ol)I.A, 

~o.ou. 
-4o.O 'U.. 
:LD-.0\A. 

~o.OU 
;zo.ou 
~o.oo. 
~ OlA 
2-\.0U 

~D.O~ 
.2ocu... 
ao.o_~ 

;;;. 0 .ou. 
.:Zo ·OU... 
do.ou.. 
.;:J,a ~u..: 

~Q.Q\J. 

.::lO.OlJ 
~o.ou_ 

dO.OtA 
_:,a .OlA 
~o.ou 

..2.o.O\A 
.2.0 ou 
..,l.o.O\A 

016 

MAXUS3918689 
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Ell"'"''' .. · 8 Aleaandroa. Vorgonoa ; . 703/557-2490 p o. sox 81 . 

Organics Analysis Data Sheet 
(Page 3) 

Pesticide/PCBs 

Concentration: G Medium (Circle One) 

Date Extracted/Prepared: _.J.I'-!/~!:.ii'3UJfAs't:a.------
Oate Analyzed: __ .... :.o:~,/Lt!+~.~,l,u:les:liii.. _______ _ 

Cone/Oil Factor: __ ....,:1'-----------
CAS 
Number 

~orug/Kg 
"-'ifircle One) 

319-84-6 Alona-BHC 

1319·85-7 Beta·8HC 

319·86-8 Celta·BHC 

58-89·9 Gamma-BHC ILindanel · 
76-44-8 Heptachlor 

309·00·2 Aid ron 

1024-57-3 Heptachlor Epoxide 

959-98·8 EndoiiJifan I 

60-57-1 Oreldrin 

72-55-9 4. 4'-00E 

72-20·8 Endrrn 

33213-65·9 Endosulfan II 

72-54·8. 4, 4'·000. 

7421-93-4 Endrrn Aldehyde 

1031-07·8 Endosulfan Sulfate 

50-29·3 4. 4'·0CT 

72-43·5 Methoxychlor 

53494-70-5 Endrin Ketone 

57-74•9 Cnlordane 

8001 ·35·2 Toxaphene 
12674-,, ·2 ·Aroclor·1016 

11 104·28•2 Aroclor-1221 · · 

1 1 141·16·5. Aroclor~ 1232 

53469·21·9 · Aroclor-1242 

12672-29-6 Aroclor~ 1248 · 
, 1097-69-1 Aroclar-1254 

11096·82~5 Aroclor-1260 

Vi :Volume of extract injected (ul) 

V 
1 

· = Volume of water extracted (ml) 

W 1 = Weight of sample extracted (g) . 

V1 =Volume of total extract (ul) 

orw, ------

Form 1 

-~~ 
.o2n 
.Ot-4 
.Ol.U_ 

.oa&l 

.0~· 

.2.~ 

.CX't!u. 
.• oql&J. 
• n-ru. 
ol1.u 
.o7u 
·~ 

~ 2t"U 

.~~ 

.035u 

.s~ 

.t"l'"fn 

12ltu 
z..Ou 
l•lu. 

IL'ti 

o.lu 
~:au 

n.wt 
n.'l\~ 
6-.~u.. 

017 

I BA410 

v. 3 
I 

4'84 

MAXUS3918690 
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U.ij. EPA Contract Laboratory Program 
Sample Management Office 
P.O. Box 818 - Alexandria, VA 22313 
7~3/557-2490 FTS: 8-557-249~ 

!~ORGANIC ANALYSIS DATA SH~ET 

LAB NAME ROCKY MOUNTAIN ANALYTICAL 
sow 1\10. 784 
LAB SAMPLE !D. NO. 

:EPA Samp 1 ~~; No. 
t1Br~T~7 

m2/2~/85 

CASE NO. ~3~7~R~1 ________ _ 

QC REPORT NO. ~5=A=0~4 __ __ 

Elements Identified and Msasured 

Concentration: 
Matri:<: Water 

t. ALUMINUM 

2. ANTIMONY 

"'!' ARSENIC ._, . 
4. BARIUM 

... 
...Jo BERYLLIUM 

CADMIUM 

7. ·cALCIU~1 . 

8. CHROMIUM 

9. COBALT 

1121. COF'PER 

11. IRON 

12. LEAD 

Cyanide 

Footnotes: For 
1..1sed 

Low 
X 

35U 

51U 

3u~ 

12U 

IZI.6U 

5U 

330U 

4U 

6U 

5U 

112lU 

/~ 
NR 

X 
Sc•i 1 

p 

p 

F' 

p 

p 

p 

p 

p 

p 

p 

p 

F' 

ugiL 

13. 

.i(fJIJ 14. 

15. 

16. 

17. 

;(rP> 18. 

19. 

2fZI. 

21. 

22. 

.... -.t....::•. 

24. 

Med i 1..un 
Sludge 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER. 

SODIUM 

THALLIUM 

TIN 

VANADIUM 

ZINC 

Percent Solids 

Other 

3912lU F' 

4U F' /UC 

0 I ItA- cv 

7U p 

12fZIIZIU F' 

2~A... F ~ 

5U p R 

72fZIU p 

kv..< F' 

28U p R 

5U p 

3U p 

( Y.) 

reporting results to EPA, standard result qualifiers are 
as defined on Cover Page. Additional flags or footnotes 

explaining results are encouraged. Definition of such flags 
must be e)~P 1 i cit and contained on Cover Page, however. 

Comments: 

Lab Manager =tft"-

. L 
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MAXUS3918691 



•• 

• 

• 

'r.-87·3 
';:u-• 
71.01-' 
'i.oo-3 .. 
75-09·2 
.,~., 

75-15.0 
75·35-4 
7i•J.t•3' 

· 1M-I0-5 
17·15·3 
107.()5-2 
71·13·3 
71·!5·6 
N-23·5 
101.()5.C 
75-27-4 

---------- -(P~;;-,,--- -··--· r 

~11 a' 
ClseNo: -------~~~-~G~-----------------
QC Repon No: <$<<Z-~ ~ 3.2._ 

Contrect No: fiB-01-6766 I 6788 I 6789 I 67 90 

Date S1rnpte Received: '/i/ V .S 

Voliitfle Compounds 

Concentrltion: fOJ. Medium (Circle 0~ 
Date Extracted/~red: \ \ \ S \q;-s 
D1te Anllyzed: ______ t .... \_' \_~_-...;.\ ~---
Conc!Dil F1ctor: --~------PH __________ _ 

Percent Moisture: --------------

Percent Moisture (Decanted): ---------
;.:::'lug/Kg 'CAS 
~~~One) Number 

~yt/Kg 
~~leOne) 
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1 • 2 ·Dichloroethlne. .e. .ou.. 108~10·1 •·Methv1·2·Pentenone 
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Tot•l X\'lenes 
.......... Qullifllrl 
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FINAL DRAFT 

SITE INSPECTION REPORT 

AND HAZARDOUS RANKING SYSTEM MODEL 
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LINDEN, NEW JERSEY 

PREPARED UNDER 
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ENVIRONMENTAL SERVICES DIVISION 
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REVIEWED/ APPROVED 8 Y 
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FIT QUALITY ASSURANCE TEAM 

DOCUMENTATION RECORDS 

FOR 

HAZARD RANKING SYSTEM 

INSTRUCTIONS: As briefly as possible summarize the information you used to 

assign the score for each factor (e.g., "Waste quantity = 4,230 drums plus 800 cubic 

yards of sludges"). The source of information should be provided for each entry and 

should be a bibliographic-type reference. Include the location of the document. 

. FACll..ITY NAME: E.I. DuPont-Grasselli Plant 

LOCATION: South Wood Avenue, Linden, New Jersey 

DATE SCORED: October 8, 1985 

PERSONSCORlNG: __ ~N~e~l~so~n~J~·~A~b~r~am~s ___________________________________________ ____ 

PRIMARY SOURCE(S) OF INFORMATION (e.g., EPA region, state, FIT, etc.):. 
NJDEP Files. . . 
U.S. EPA Files. 

FACTORS NOT SCORED DUE TO INSUFFICIENT INFORMATION: 

COMMENTS OR QUALIFICATIONS: 
The Organic Vapor Analyzer (OVA) was used during site reconnaissance on January 4, 1985 
and site inspection on January 9, 1985. The OVA detected the presence of organic vapors in 
the western portion of the site, but it cannot be determi11~ciJ~ .t.be vapor~ were produced by 
E.I. DuPont. Therefore,lltlife':alt.:XC>t:!Je ·on:'the,MITRE:M6aer~as·~'sdci'h~d~:zero~·.•·::: :.-

1 
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GROUNDWATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected (.5 maximum): 
Samples not obtained. 

Rationale for attributing the contaminants to the facility: 

*** 

2 ROUTE CHARACTERISTICS 

Depth to Aquifer of Concern 
. . . 

Name/description of aquifer(s) of concern: 
Triassic siltstone of the Brunswick Formation • 
Ref: Ill 

Depth(s) from the ground surface to the highest s~lional level of the saturated 
zp~)·i~~r ~I~s) :~of the aquifer of concern: 

:r.~?·. ~;~:·~s~~/-~;:~::··!>~~~;~:·,.;·'' ·. ; ,> ... ;· :· ... ·: <·) .. ~·-_<:~.~~i: . 
,!,~.(f.O .. 50 ,,.fe~.t. 

Ref: Ill 

Depth from the ground surface to the lowest point of waste disposal/storage: 
Unknown. 

2 
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Net Precipitation 

Mean annual or seasonal precipitation (list months for seasonal): 

44 inches. 

Ref: 112 

Mean annual lake or seasonal evaporation (list months for seasonal): 

32 inches. 

Ref: 112 

Net precipitation (subtract the above figures): 

12 inches. 

Permeability of UnSa.tUrated Zone 

Soil type in unsaturated zone: 

So.ils in the area are loamy, containing silty and sandy strata, and are usually 

located along streams or intermittent streams. 

Ref: 113 

Permeability associated with soil type: 

!o--4-to-6 em/sec. 

Ref: 112 

Physical State 

Physical state of substances at time of disposal (or at present time for generated 

gases): 

Liquids. 

Ref: 116 

*** 

3 
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3 CONTAINMENT 

Containment 

Method(s) of waste or leachate containment evaluated: 

Unsound run:-on diversion structure with no liner. 
! --~~' ~ ·;.-:i •• : .~:-.. ;· _,-: . . , .. ;. ;, ,: .: .. .:·. 

Refs: 112, 5 

Method with highest score: 

Method listed above. 

Ref. 112 

4 WASTE CHARACTERISTICS 

Toxicity and Persistence .. 

G:2&.'Pl1'ii~a<s> ~'·i~luat~a;::: / 
Sulfuric Acid 

Reagent Grade Chemicals 

Agricultural Chemicals 

Aluminum Sulfate 

Ammonium Thiosulfate · 

Ref: 116 

Compound with highest score: 

Sulfuric Acid. 

Ref: 117 

·Hazardous Waste Quantity 

Sodium Bisulfite Solution 

Chlorosulfonic Acid 

Dimethyl Sulfate 

Formaldehyde 

Sulfamic Acid 

Total quantity of hazardous substances at the facility, excluding those with a 

containment score of 0 (Give a reasonable estimate even· if quantity is above 

maximum): 

?;;::7,951 hundred tons= 1,987,750 dnir:hs. 

Refs: /12, lj. 

Basis of estimating and/or computing waste quantity: 

Ref: 1/4 4 

. * * * 
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5 TARGETS 

Groundwater Use 

Use(s) of aquifer(s) of concern within a 3-mile radius of the facility: 

Commercial, Industrial. 

Refs: Ill, 8 

Distance to Nearest Well 

Location of nearest well drawing from aquifer of concern or occupied building not 

served by a public water supply: 

None. 

Ref: 118 

Distance to above well or building: 

Greater than 3 miles. 

Ref: 118 

Population Served by Groundwater Wells Within a 3-Mile Radius 

Identified water-supply well{s) drawing from aquifer(s) of concern within a 3-mile 

radius and populations served by each: 

All drinking water comes from either wells from the city of Rahway or reservoir 

water from northern New Jersey. 

· Refs: Ill, 8 

Computation of land area irrigated by supply well(s) drawing from 

aquifer{s) of coneem within a 3-mile radius, and conversion to population (1.5 

people per acre). 

None. 

Ref: 119 

Total population served by groundwater within a 3-mile radius: 

None. 

Refs: Ill, 8, 9 

5 
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SURFACE WATER ROUTE 

1 OBSERVED RELEASE 

Contaminants detected in surface water at the facility or downhill from it 

(5 _maximum): 

Surface water samples were not taken • 

Ref: 115 

Rationale for attributing the contaminants to the facility: 

Not Applicable. 

2 ROUTE CHARACTERISTICS 

Facility Slope and Intervening Terrain 

Average slope of facility in percent: 

0-5%. 

Refs: 115, 9 

*** 

Name/description of nearest downslope surface water: 

Arthur Kill. 

Ref: 119 

Average slope of terrain between facility and above-cited surface water body in 

percent: 

0-5%. 

Refs: 115, 9 

Is the facility located either totally or partially in surface water? 
No. 
Ref: 115 
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Is the facility completely surrounded by areas of higher elevation? 

t-Jo. 

Ref: 119 

1-Year 24-Hour Rainfall in Inches 

2.5 - 3.0 inches. 

Ref: 112 

Distance to Nearest Downslope Surface Water 

Adjacent to site. 

Ref:.//9 

Physical State of Waste 

Liquids. 

Ref: /14 

3 CONTAINMENT 

Containment 

*** 

Method(s) of waste or leachate containment evaluated: 

~B!J,~$' oii':~ft~: fiJ{:ho~e ~~d,<ili~ste; t.l~t6ns'<lli<la ted;· landfill. not cove red •. · 

Ref: 112. 

Method with highest score: 

Method Itsted above. 

Ref: /12 

7 
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4 WASTE CHARACTERISTICS 

Toxicity and Persistence 

Compound(s) evaluated 

. ~entachlorophenol 

Fluoranthene 

· Pyrene 

·Lead 

Ref: /113 

Compound with highest score: 

Pentachlorophenol 

Lead 

Ref: 1113 

Hazardous Waste Quantity 

Total quantity of hazardous substances at the facility, excludillg those with a 

containment score of 0 {Give a reasonable estimate even if quantity is above 

maximum): 

7,951 hundred tons= 1,987,750 drums • 

Refs: 112, 4 

Basis of estimating and/or computing waste quantity: 

Ref: /14 

*** 

.5 TARGETS 

Surface Water Use 

Use(s) of surface water within 3 miles downstream of the hazardous substance: 

Com mercia!, Industrial. 

Refs: 115, 6, 8 

8 
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Is there tidal influence? 

Yes. 

Refs: 115, 9 

Distance to a Sensitive Environment 

Distance to .5-acre (minimum) coastal wetland, if 2 miles or less: 

0.6 miles. 

Refs: 115, 9 

Distance to .5-acre (minimum) fresh-water wetland, if 1 mile or less: 

0.5 miles 

Ref: 115, 9 

Distance to critical habitat of an endangered species or national wildlife refuge, if 

1 mile or less: 

Not applicable . 

Population Served by Surface Water 

Location(s) of water-supply intake(s) .within 3 miles (free-flowing bodies) oc 1 mile 

{static Water bodies) downstream of the hazardous substance and population served 

by each intake: 

None-Population is supplied by ground water in Rahway, or from reservoirs from· 

northern New Jersey. 

Refs: Ill, 8 

9 
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Computation of land area irrigated by above<ited intake(s) and conversion to 

population (1.5 people per acre): 

None. 

Ref: 119 

Total population served: 

None. 

Name/description of nearest of above water bodies: 

Not applicable. 

Distance to above-cited intakes, measured in stream miles. 

Not applicable • 

10 
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AIR ROUTE 

1 OBSERVED RELEASE 

Contaminants detected: 

OVA detected the presence of organic vapors in the wrestern portion of the site, 

but the origin of the vapors could not be determined. Therefore, the Air Route was 

scored zero. 

Date and location of detection of contaminants 

Methods used to detect the contaminants: 

Rationale for attributing the contaminants to the site: 

2 VI ASTE CHARACTERISTICS 

Reactivity and Incompatibility 

Most reactive compound: 

Most incompatible pair of compounds: 

*** 

11 
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• Toxicity 

Most toxic compound: 

Hazardous Waste Quantity 

Total quantity of hazardous waste: 

Basis of estimating and/or computing waste quantity: 

*** 

3 TARGETS 

• Population Within 4-Mile Radius 

Circle radius used, give population, and indicate how determined: 

0 to 1J. mi 0 to 1 mi 0 to 1/2 mi 0 to 1/IJ. mi 

Distance to a Sensitive Environment 

Distance to 5-acre (m.iniritum) coastal wetland, if 2 miles or less: 

Distance to 5-acre (minimum) fresh-water wetland, if 1 mile or less: 

I 

• 12 

I 
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Distance to critical habitat of an endangered species, if 1 mile or less: 

Land Use 

Distance to commercial/industrial area, if 1 mile or less: 

Distance to national or state park, forest, or wildlife reserve, if 2 miles or less: 

Distance to residential area, if 2 miles or less: 

Distance to agricultural land in production within past 5 years, if 1 mile or less: 

. Distance to prime agricultural land in production within past 5 years, if 2 miles or 

less: 

Is a historic or landmark site (National Register or Historic Places and National 

Natural Landmarks) within the view of the site? 

13 
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FIRE AND EXPLOSION 

1 CONTAINMENT 

Hazardous substances present: 

~'Sulfuric Acid, ChlorosulfurkAcid, Sodium Bisulfonic Acid, Sodium Bisulfite, Sulfur 
;·;,_ :· .. ·· . . "··:··:::: ... :.:,_._ ... ·.······:.·.···: . . 

~.T:ie>x~m,d~,Ammonillrn Ti)iosulf,~te, ~lllfur Dio~ide, Formaldehyde, Dimethyl . 

~Sul.fate,_.gi~ethyi Hydroxyi~rr1i~~~- Di~ethylPh~hal~te, Pentachlo~;phenol,··· 
Fluor~nthene, Pyrene, Lead·. 

Refs: 116, l3 

Type of containment, if applicable: 

Piles on site not covered, waste unconso'tidated, landfiU not covered. 

2 WASTE CHARACTERISTICS 

Direct Evidence 

Type of instrument and measurements: 

None • 

Ref: 115 

Ignitability 

Com pound used: 

Formaldehyde. 

Ref: 1/10 

Reactivity 

Most reactive compound: 

Dimethy 1 Phthalate. 

Ref: 1112 

Incompatibility 

Most incompatible pair of compounds: 

Chlorosulfonic Acid and water. 

Refs: /110, 12 

*** 

*** 14 
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Hazardous Waste Quantitl 

Total quantity of hazardous substances at the facility: 

7,951 hundred tons= 1,987,750 drums. 

Refs: 112, 4 

Basis of estimating and/or computing waste quantity: 

Ref: /14 

3 TARGETS 

Distance to Nearest Population 

1 mHe. 

Ref: 115 

Distance to Nearest.Building 

Buildings on site. 

Refs: 115, 9 

Distance to Sensitive Environment 

Distance to wetlands: 

0.5 mile. 

Refs: 115, 9 

Distance to critical habitat: 

Not applicable. 

Land Use 

*** 

Distance to commercial/industrial area, if 1 mile or less: 

Adjacent to site. 

Refs: 115, 9 

15 
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Distance to national or state park, forest, or wildlife reserve, if 2 miles or less: 

Greater than 2 miles. 

Ref: f/9 

Distance to residential area, if 2 miles or less: 

0.5 miles. 

Ref: 119 

Distance to agricultural land in production within past 5 years; if 1 mile or less: 
I 

Greater than 1 mile, area surrounding site is highly industrialized. 

Refs: 115, 9 

Distance to prime agricultural land in production within past 5 years, if 2 miles or 

less: 

Greater than 1 mile, area surrounding site is highly industrialized. 

Refs: 115, 9 

Is a historic or landmark site (National Reg~ster or Historic Places and National 

Natural Landmarks) within the view of the site? 

No. 

Ref: 115 

Population Within 2-Mile Radius 

9,319. 

Ref: 1/11 

Buildings Within 2-Mile Radius 

3,206. 

Ref: //11 

16 
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DIRECT CONTACT 

1 OBSERVED INCIDENT 

Date, location, and pertinent details of incident: 

None observed. 

Ref: 115 

2 ACCESSIBILITY 

Describe type of barrier{s): 

Site is fenced and guarded • 

. Ref: f/5 

3 CONTAINMENT 

Type of containment, if applicable: 

*** 

*** 

Possibly piles not covered, waste unconsolidated, landfill not covered. 

Ref: 112 
*** 

4 WASTE CHARACTERISTICS 

Toxicity 

Compounds evaluated: 

Pen techlo ro phenol 

Fluoranthene 

Pyrene 

Lead 

Ref: /113 

Compound with highest score: 

Pentachlorophenol 

Lead 

Ref: If 13 

* * * 
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5 TARGETS 

Population Within One-Mile Radius 

226. 

Ref: /Ill 

Distance to Critical Habitat (of Endangered Species) 

None present in area. 

Ref: 115 
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SITE: MJMSEif 1703 PAGE 1 fOFf THIS SITE 
GIUSSELLI PUNT x----
LIHOEN,NJ Oi036 

COMPANY: COMPANY-FACiliTY NUMSER 16035 
E.I. DUPONT DE tiEMCl:RS & CO. INC. 
CHEHICALS, DYES & PIGMENTS DEP 
GRASSELLI PUNT 
x----
Ut.'DEN.NJ 07036 

COHPOSlTIIJI OF WAST!: 

HEAVYl 
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ItiOi!Gl INOP.!i2 
HISCl 
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LAST YEAR USED: 1979 

HEAVYI't 

ORGAtl4 
C~GA.tllZ 

ORGAN2l 

MISClt MISCS 

· Hutltli?ED TONS: 7951 
THOUSAtiO Ct;BIC YOS.: 
THOUSAtlD GALLONS: 

OP.GAN6 ORGAN7 

ORGAtiZZ OP.GAN23 

LEGENO: IF LISTED, THEH PRESENT IN WAST£17. II' tiOT liSTED, THEN ITEH I'QT ;:?ESHlT. 1-XlT IOJt"L"" '"' .,..,., .. .,.,,. - -·-· ··----·-



• 

• 

• 

SUMMARY STATEMENT 

E~I~ DUPONT -GRASSELLI PLANT 
LINDEN, NEW JERSEY 

This 206 acre site in Linden, Union County, New Jersey has been the location for 
numerous chemical manufacturers for over 100 years. The site was originally developed 
by Standard Chemical Company in the 1800s. In 1885, the plant was sold to the Grasselli 
Chemical Company, which produced three (3) unknown products. In 1928, the plant 
became part of the DuPont Chemical Corporation. Principal products produced by 
DuPont at this site include sulfuric acid, sodium silicate, strontium nitrate and chloro-
sulfonic acid. · 

Presently, the site holds several permits (both State and Federal) for discharging 
materials into the air, Arthur Kill, and the. Atlantic Ocean. DuPont has also installed 
approximately $1 million in environmental control facilities including fume scrubbers, 
monitoring systems, and effluent alarms. 

A site inspection of the E.I. DuPont-Grasselli Plant was conducted on January 9, 1985 by 
personnel from NUS Corporation, ~~gion ~I office. The site i~.~PrS~Jpn,r;~.e,~,,<;:RJA~~~~~J:Q, necessary because of lack of sufflClent fJles. and due to the ~~!i!Hha:t'o:t~:£·Js,t;;sta'.tlrtg:,;tbat-' 

~jv~~~~ll}i~~~1~~~~;~f,P.l_,;~g1Js~p~······qherjilp¥~;::\Yas,i¢.':{5'~v'<,r~-¢~n••:dispC;;s'¢d•--·•ota~.-·.th1s•···S,ite_:·.b~·twe~n· • · 
. .: ' ·~ . ' 

MAXUS3918718 
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2- 'Wag- 'f f/eff!o 
---·--.. '''::f.,.,,,,_...,,,. "'1\olllg.QI IJV~IUIG. 

SENDER (Originator of meSSBge ): 
UH brief, informal language. 
Conserve space. 
Forward original and one eopy. 

Subiect: QUALITY ASSURANCE REVIEt-lED CLP DATA ' ;. 

From 

• 

·Ron Naman 
FIT/NUS Corporation 
Raritan Plaza III 
Fieldcrest Avenue 
Edison, New Jersey 03~37 

• 

RECEIVER (Replier to mess.tge): 
Reply below the message, keep one 

copy, retum one <Xlpy . 

DATE OF MESSAGE ROUTING SYt.IBO\. 

7/24/85 
SIGNATURE OF ORIGINATOR 

~~ 
TlTl£ OF ORIGINATOR 

Environmental Scientist 
~--------------------------------~--------------~~----------~~-------------------------·RU 

'· INITIAL MESSAGE • 

Attached are the EPA II Quality Assur~nced CLP data for the following sites: 

-SiTE 

E~I. DuPont (Graselli) 

E. I. DuPont ( NJ) 

CASE V. LABORATORY 

3112 Chemtech 

Compuchem{ ~lead) 

3781 RhAL 

NUS 

ANALYS·IS 

Inorganics 
soil, water 

Organics 
soil. water 

-------------------------4r-----~----~·---------===---~-----~~4-----~ 
REPLY MESSAGE AccureX 

..) 

ETC Organics 
water 

Reu-lined data are rejected anc.i should not oe us~d. lllt!ase return all' raw aata 
to !l.te when the deliverables for this case are due to EPA. 

Pl.:ase sign and date in the spaCt!S proviaea below anti r~::turn pag~ 2 to 

• 
·To Darvene A<lams 
~ U.S. invirocmental Prott:ctiun Agency 

&egion II - \voodbridge Avenue 
.l:.ai:.sou, New Jerst::y UuoJ7 

... 
• 

5027-106 2. TO BE A.ETURNED TO ORIGINATOR (Receiver) 

ROUTING SYMBC 

GSA FPI.AI'II• 1CFRl 101-11 6 

MAXUS3918719 
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Qrganics Analysis Data Sheet 
··· Page 3 

.· Pest i c i des/PCBs 

Concentration: ,(~p~,· ,:::1; 
Date Extracted: Jan T6 1985 1 · 

Date Analyzed: Feb 25 1985 
Cone. Factor: .6 

CAS I 
319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
3(19-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9 
75-54-8· 
7421~93-4 

1031-07-8 
50-29-3 
72-43-5 
53494-70-5 
57-74-9 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC <Lindane> 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulfan II 
4,4'-DDD 
Endrin Aldehyde 
Endosulfan Sulfate 
4,4'-DDT 
Methoxychlor 
Endriri Ketone 
Chlordane 
Toxaphene 
Aroclor-1016 
Aroc:lor-1221 
Aroc:lor-1232 
Aroclor"-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Weight of soil extracted <g>: 
Volume of total extract <uL>: 
Volume of extract injected (uL): 

\ ' 

30 
10000 
2 

3781 89 

ug/Kg 
3-U 
3 u 
3 u 
3 u 
3 u 
3 u 
3···u 
3 u 
5 u 
5 u 
5 u 
5 u 

Sample I 
BA425 

28 ,.,. 

5-U 
5-·U 
96 ~ 
30 u 
5 u 
30 u 
50 u 
30 u 
30 u 
30 u 
30 u 
30 u 
50 u 
50 u 

MAXUS3918720 
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SAMPLE NUMBER: BA42o 

• ·oRGANICS ANALYSIS DATA SHEET 

JORAiORY NAME: ACUREX CASE NO. : 3781 
LAB SAMPLE ID NO. : 840101603 GC REPORT NO. : · 
SAMPLE MATRIX: SOIL f.) (? . CONTRACT NO.: 68-01-6708 

DATA RELEASE AUTHORIZED BY: ~.~DATE SAMPLE RECEIVED: /•IO•Si 

VOLATILES 

CONCENTRATION: ~LO~ 
DATE EXTRACTED/PREPARED: 01/21/85 · ~ 
DATE ANALYZED: 01/21/85 
PERCENi MOISTURE: 8 . 

--------~!t~~~~~-------------------------------------------------------------
CAS * COMPOUND UG/KG 

-----------------------------------------------~-------------------------------

CHLOROMETHANE 
BROMOMETHANE 
VINYL CHLORIDE 
CHLOROETHANE 

{~!'1ieT:;·fii&?CE:~p??¢'AG.PR'ii:)E' 
. ACETONE 

CARBON DISULFIDE 
1, 1~DICHLOROETHENE 
1, 1-DICHLOROETHANE 
TRANS-1,2-DICHLOROETHENE 

11 u 
11 u 
n- u 
11U 
57 
11 u 

5 u 
5 u 
5-U 
:t·tJ 

•
. . 9~PFO~:f:!:''Vi?;LJ. 

.-DICHLOROETHANE 
2-BUTANONE 

10 \~ 
5 U· 

11 u 
5.U 

. 5'· u 

• 

1, 1, l~iRICHLOROETHANE 
CARBON TETRACHLORIDE 
VINYL ACETATE 
BROMODICHLOROMETHANE 
1, 1,2,2-TETRACHLOROETHANE 
1,2-DICHLORQPROPANE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
DIBROMOCHLOROMETHANE 
1, 1, 2-TRICHLOROETHANE 
BENZENE 
CIS-1,3-DICHLOROPROPENE 

. 2-CHLOROETHYLVINYLETHER 
BROMOFORM 
2-HEXANONE 
4-METHYL-2-PENTANONE 
TETRACHLOROETHENE 
tQ~·P.~NE-.·~·'_.>:;. ~·~!. 
CHLOROBENZENE 
:~ETHYLBENZ ENE .. · · .. 
. STYRENE . 
'TOTAL XYLENESF 

UNDETECTED AT THE LISTED DETECTION LIMIT 

11 'tJ 
5-V 
5-U 
5·U 

·5--U 
5 u 
5 u 
5 u 
5 u 
5 u 

l-1--U 
5-U 

11 u 
11 u 

5--U 
42 
~ 

23 
~--u 

1-40 

~ INDICATES AN ESTIMATED VALUE OR CONCENTRATION BELOW DETECTION LIMil 

8 = POSSIBLE/PROBABLE BLANK CONTAMINATION 
C = PESICIDE IDENTIFICATION CONFIRMED BY GC/MS 

MAXUS3918721 



• 
;·,1~1\LYTICr'ol.. flf•,"l r'\ 
E, :r, JII.II'DNT ··· Gr::t\!;SELLI PLANT 
SAHrl.ING PATEl 01/09/05 
ChSC:: :37131 

INOI~IlM·IICB 

Codn•i'llh 
C•Jlr: ium 
Ch rc1uo iuuo 
Cobo:1lt. 
CopprJr 
I ron 
l..e'.\d 
No!=Jnt-~HilUi• · 
t1•.ln ~J(\rl t?Sr.~ 
H<!!'t"CI.lt'Y 

IHc:l<el 
P nt . .:1s !; i 1.1 "' 
Selr~niurh 

Sil..,et· 
Uodl.uuo 
Tho:llliUIII 
Ti.n 
V•:ln,:td:i•.tm 
:z ill c: 

NOTES: 

1 ~· 
207 

J 

6~~10 

17 
J 

l.l9 
20900 

42 
7460 

23'7 
• .J 

31 
.J 

3790 

52 
68 

• 

Ho 7.1 
18:3 J 
J. J 

3.9 
39'700 .J 

28 20 
J 

11~) 46 
27300 5350 

126 14 
32600 J 

243 12 
.J J 

30 J 

3440 7270 

. : 
51 39 
'')0 27 

Blank RPace collipound analyz~d for but not detected 
[ ·· O:II'IO:llY~:>is did r>LTL po.ss (1(•,/GC J•equ.irelllent.s 

f:IB 
f:!090 

100 
'15 
•102. 

o::iloOO 
364 

10500 
:532 

J 
143 

3430 

7.4 
5000 

?4 
147 

1100 

.J - c:ollipound present below the specified detection liiDit 

39 
582 

5630 
21 

J 
144 

I 11200 
' 195 ' 

,J 
71 

.J 

.J 
J 

J 

• .l 
79 

• 

12200 ,,:Sl 0 

6.2 l:S ,J 
21'7 .J :307 20ll 

J .J ..J 
:3•':3~z.;t 

151000 ' .J ,. :~·1500 117000 

' 13 l.1 .. :50 29 
' J ' .. l .J 

54 107 ~j6 '74 
0210 10•\00 2'7400 1 <J600 

{o:l 5b [,,~, 39 
93200 .J :l200(} ~· 6:soo 

22fJ 3'7 .314 3'?0 
• .l ,J .J E 
J J 20 3::i 

367() 

36S'O J • .J 4120 

23 
.J ..J 1L3 :so 

';>8 3:5 1 •l:3 :324 
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'' 

• 

• 

Erwironmentalfllrotection~I"'C'f. ~.....,.. '""'P'W '"••-vv•••·~ ..... _, 
:f P. O.lolll11. AJuandl'ia, Vir;ini122313 7031657·2C80 I BA'i2.7 I 
I 

I 
Organics Analysis Data Sheet 

(Page 1) 3781 264· 
Laboratory Name: -~,4.!..:""~1-!1c~---....;_--
Leb Sample ID No: B~o 1-016-l.f 
Sample Matrix: So ,•_p ~ -p-
Oata Release Authorized By: {i: ~ 

Cne No: _..:;;..3_7.-:;8_;...,/ _____ ____._ 

QC Report No: 

Contract No: _,:b:..:8=-·-0-=-/·......li611L.!?~GI....!jil:....__ __ _ 

Date Sample Received: --='~-:.../0:..._-_.S~r~---

' Vot.tile ~pounds ,:. 

Concentration: e Medium . (Circle One) 

Date Extracted/~: l·l.]·Sr 
Date Analyzed: l·l-7- St" 

I l, .. ; . " .... 
-· - ., \ 

Cone/Oil Factor: 'J 1.,.,W pH If. 7/ 
Percent Moisture: ------Jiu&o.&-------·-Percent Moisture (DeCanted): --------.... _ 

CAS "~~'!~v Number I 
74-87-3 Chloromethane ~r,o>u 

74-83-9 Brornomethane ~ ~ 

75-01-4 Vi,yi Chloride ... v 
75-cJ0.3 Chloroethane .. ~ 
75-09-2 'Miffi~~:¢t.;.locide ~· 87·14-1 . ,~Of;e'!·'j'c• .,..... 
7~15.0 ClrbOn biaulfide :P ... U' 
75-35-4 1, -1-DiChloroethene -~··:" 
75-34-3 1. 1 ~DiChloroethlne h·tl ' 

168-t0-5 Trllna- 1, 2-Dichloroethene · ]'o., &I 
87-86~3 .ChlorOform .J•~·· 
107-08·2 1, 2-DichlorO.thlne , .. " 
78-93,3 2-ButinQM. liO'U 
71-&5·8 1, 1, 1· TriChloroethane .·J.,:..u 
58-23·5 C.rbon Tetrachloride ·-~\1 

108-05~' v;,y~~·• 'pU 
75-27-lJ BromOdichlorornetn.ne Jo u 

CAS 
Number 
79-34·5 1, 1, 2. 2-Tetrechloroethene 

78-87·5 1, 2·Dictt&oropropane 

10061-o2-8 Trens-1. 3-Dichloropropene 
79-01.;e Trichloroethene 
12~·1 DibromochiOromethene 
~5 .1. 1, 2-Trichloroettwne 

71-43"2 ' Beniene 
1008t-01-5 cil·1, 3-Dichloroprapene 

110-75-8 .. 2·Chloroethyfvinytether. 
7s.;25-2 BrOmofOrm 
591·78-6 2-Heui'IOne 
1()8-1().1 4·Methvt~2-Pen._none 

127·18 ... Tetrei:hloroethene 
108•88-3 Toluene 
108~~7 ChlorObenzene 
100-41-4 Elhvtbenzene 
100-42-5. ' Styrene 

Total Xvlenes 

ugil~ 
(Ci~ 
·-~ 
]fi-V 
.2~ 
·~o-u. .......... 
-~. 

··~ 
U-u 
IJO"-· 
- ro.u 

·~ i~ 

·~ 
-~ 

.... w.. 
to-~ 

.to--... 
:t~ 

u....,..~ 

Fot NOOftiftl r.ulll tD EPA. N ....._,. _......,_..,.. ...... 
AdditioMI flegt or footnclles .....-.. ,_,...-_....s . ....,._, N 

~ lllfMCtl flea mlollla.IIIJIIIcC, 

v.lue • the rwull ill welue .,.ater ttwn or IQUIIIID the 
*-'ion limil. NDDI'1 the ...... 

u lndiclt8t ~-•~n~tv-tfar but noc cllteclld . 
..., N l'llinirnum **'ion liml1 tor the .,._ wilt\ 
.. Ute.g., 1CIUJ..e...on ,....ryoouce .. aelionl 
Aaian ....... (Thle iii'ICIC -rily lhl inltr\llllera 
-..ctiOn lilftit ,J The foctftoel ~ I'MCI: U· 
~- -lvlld tor buii'ICIC ......,, The 
......., II IN minimum aaalnlble diiKiiofllimil tor ........ 

J .... 8ft~ ................ u.d ...... 

wNft IMil'l•lil• I -iOiiallicM tilr --~ 
.....,_~.._.a1:1,......11......, 
...... _..,.., ......... the ....... 

II I~ tiWI ,_.IIW idlntlficltion...,. .... 
.. ...- ..... then the .-Hied~ limll w 
....,theft -.a ... _. .. 10.1) Form I 

C Thia flee ICIPilft ID IIJIIClici* ,_mellt'l..,.,. the 
~ICition hN beeflowofiJined lllv' GC/MS. Sil9e • . ..,.~en~ ~:l:10 fill Ill in the ,_,IIZnCt 
lhould be CIDI'Ifimwcllllv' GCIMS. 

I Thilflle il.-d when .. ....,. il tourld in 1ht IIIINL 
.................. ~/pratiiDie 
~ CIIIIICimirlllioli IINI _,.. .... IIIII' ID .U 
..... IC&ion. 

0.. 0Nr llllldfic "-gg end'-"-'_, Ill ,.......ID 
..,...ny lllfinl &til reeulla. I llllill. 1t11y 1111111 blluly 
-.ctlbed efld IUdl 1 I iplian _..., ID IN IMa 
......, ..,rt . 

MAXUS3918723 
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ec;1ion ~ncy. o..P Sample Man.gement Office. 
f~'".! .. ndril. Virgini122313 7031657·2490 

0 
fOil., •. '· . 

Sample Number 

84 "(2..., 

CAS 
Number 
62-75-9 
108-95-2 

62-53·3 
, 1-44-4 

95-57-8 
541-73•1 
106:..6-7 

100-51·8 
95-50-1 

95-48-7 
39838-32-9 

106-44-5 
621 -64~7 

87-72-1 
98~95-3 

78·59-1 
88-75~5 

105•67-9 
85·85.;() 

11 1 ·91·1 

120-83·2 
120-82-1 
91 ·20:.3 
106-47-8 
87-88-3 
59-50-7 

91-67-6 

n-47-4 
88-06-2 

95-95-4. 
91-58-7 

88-74..t 
131-11-3 

208·96·8 
99-09-2 

Organics Analysis Data Sheet 
(Page 2) 

Semivolati.le Compounds. 

Concentration: B Medium (Ci~cle One) 

Date Extracted/Prepared: 1-f& ... Sr 

~alyzed: 

~I Factor: 

. )·1. 'l·Ss 

N-Nitrosodimethylamine 

Phenol 
·Aniline 

. bis(•2~Chloroethyi)Ether 

• 2-Chlor~henol 

1. 3-0ichlorobenzene 

1. 4-Dichlorobenzene 

BeniYI Alcohol 
1, 2~Dichlorobenzene 

2~MethV!phenol 

bil(2'-chloroi10propyi)Ether 

4-Meil:lylphenol· 

N-Nitroso~Di-n-PropVtamine. 

Heuchloroethane 
.. 

NitrObeniene 

lsophorone 
2-Nitropn:.not 

· 2> 4~Dimeihyfphenol 
BenZoic Acid 

bii(~2•Chlor0.thoxy)Metlulne 

2. 4-DichlorgphenOI 
1. 2. 4-Trichlorobenzene 

Naphtl:\alene 
4~ChlorQaniline 

HeuchiMobutadiene 

4-Chloro-3-Methylphenol 

2-MethVIMPhthalene 

folexachforocyclopentadiene 

2, 4, 6-Trichlorophenol 

2, 4, 5· Trichlorophenol 

2-ChiOroniphthalene 

. 2-Nitro.niline 

Dimethvt Phthalate 
ACeMphthvtene 

3-NitrOIIniline 

ug/1~ 
(Ci~ 
~ou 

~ou 

~ .. f.) 

~'-' 

~"' "' . ., 
~..., . ,.,.t,, 
:lU&.f 
aoou 
~•oiL 
~·u 

~u 
i'l.06- u 
·~U 
~t:) 
~:Lt 

~·(J 
tA..ftft. J 

~0..., 

a...w 
~:...-.,~ 

~v 
~v 

~~ 
·'a...CHJ.u 
~o~u 

~o .. u 
UQLJ 

.UI.A.ft. 

~u 

IOOO.·V ..... " 
"~•u 
II).O&l \J .· 

CAS 
Number 

83-32·9 
51-28-5 
100-02-7 
132-14-9 
121~14-2 

806-20.2 
84~~2 

7005-72-3 
86-73~7 

100.01-8 

[534-62·1 

eG-30-6 
101~55-3 

118~74-1 

~7-86·5 

85-01-8 
120-12-7 

184-74-2 
1206-44..0 
192-87-5 
129-00..() 

~5-88-7 
~1~14-1 
&6~55-3 

~ 17-81-7 
~18-01-9 

117-84-0 

205·99~2 

207-08-9 

5g-32-8 
193-39-5 

53-70-3 

~tt-24-2 

Form I 

\~· ' 

A.ceMJ)tlthene 

2, 4-Dinitrophenol 

4-Nitropf!enOI 

DibenzOfuran 
2; 4-Dinitrotoluene 

2 1-Dir'litrotoluene 

Dietttylphthat.te 

-
;I I 

("'' 

4-Chloropt,enV!-phen .... 
Fluorene 
4-Nitrolniline 

4, I·Dinitro·2·Methytphenot 

N-Nitr.oiodiph8nYfamine (1) 

· 4-8~nV!-phenyteiher 

HexKhlorobeN8ne 

.· PentachloroPhenol 
PheMnthrene · 

Anthric:ene 
Dl·n~BUtyfphthlila~ 

Fh.to,.nthene 

Benzidine 
pYfine;' 
8utyfbenzyfphthlllate 

3. 3~·Dichlorobenzidine 
Benzo(a)Anthracene 

~~·;EihVttMIM)PhtNit.te· 

Chryaene 

Di-n-Octyl Phthalate 

lenzo(b)fluorenthene 

Benzo('kiFIUorlnthene 

Benzo(a)Pyrene 

lridlno(1, 2. 3-cd)Pvrene 
DibeN(e, h)Anthrec:ene 

Benz:olg, h. I-

~·I . 

· .. \-

"''~.~ -ICI -,.. 

~au 

lt>Nu 
IIJ64V 

.... 

-u..:u 
~t:LU. 

~·~ 

·")&t.J. 

·~ 
IO~V 
loMU 
~~u 

·~ 

-·1:11rV 
lA~u 

~CJ 
-a.~~ 

'UO-:t! 
~:s. 

./O~V 

-~ 
. 

~· u 
,..;;~·v 

. "-_Ot~ 
~,._ 

~"' 
~u 

,.~V'· 

~-~ 
~u 
.,~u 

-w•v 
"''.td'~ 

MAXUS3918724 
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;Organics Analysis Data She~t 
Page 3 

Pest i ci des/PCBs 

Concentration: Low 
Date Extracted: Jan 16 1985 ··.\ 

Date Analyzed: Feb 25 1985 
Cone. Factor: .6 

Alpha-BHC 
Beta-BHC 
Delta-BHC 
Gamma-BHC CLindane> 
Heptachlor 
Aldrin 
Heptachlor Epoxide 
Endosulfan I 
Dieldrin 
4,4'-DDE 
Endrin 

CAS tt 
319-84-6 
319-85-7 
319-86-8 
58-89-9 
76-44-8 
309-00-2 
1024-57-3 
959-98-8 
60-57-1 
72-55-9 
72-20-8 
33213-65-9 
75-54-8 
7421-93-4 
1031-07-8 
50-29-3 
72-:-43-5 
53494-70-5 
57-74-9 
8001-35-2 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672"-29-6 
11097-69-1 
11096-82-5 

\!~:~:~~;b;b~?,., _I I 
Endrin Aldehyde 
Endosulfan Sulfate 
~.X~4"ff:DDl: ·:· 
Methoxychlor 
Endrin Ketone 
Chlordane 
Toxaphene 
Arocior-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Aroclor-1254 
Aroclor-1260 

Weight of soil extracted Cg>: 
Volume of total extract CuL>: 
Volume of extract injected CuL>: 

; ,, 

30 
10000 
2 

i$'1tJ1 343 

... 
ug/Kg 
2.U 
2· u 
2U 
2 u 
2 u 
2 u 
*-U 
2--lJ. 
s-u 
290 
.5-U 
5-U 
28 
s .. u.. 
5 u 
420 
20- u 
s..u
.20 u 
50·~U 

20 u 
20 u 
20-.u 
20 u 
20 u 
50 u 
50 u 

Sample # 
8A428 

MAXUS3918725 
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''Nf•,l_ Y'llCo'>l- IH\TI\ 
E. :1 , IJIJPONT -· GTIIISBI;.L.Ll PLf\NT 
Sf1MI"LING DI\TEI O:i/09/B:'.i 
Cf\SE: :JnJl 

VOLIH' II. El> 

• • 
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i.O INTROriUCTION ~ SlTE'IDSTORY . ·. :.· ... . . . . . . . . .· · .. 

. ·.' · .. 

Tb.e DuPollt Gr~ss~lli site, located iii ~mden, Uni~nCoup.ty, New Jersey, is ·ctiriently · .. 
•. ~<ie~goiPg a rell1~diru invcistigation.(Rl) ttiider the ¥ld~strial Site Res~very Ac~ CISRA), ··, 

Manufacturiiig · aqtivities c~ed at . the . facilitY in fu.e early 1990s, fngge~g the . 
· Envfroiunenthl Cleanup.Resp~nsi~ilitY Act (ECRA)proce~$. Th~ DuPont <;Jr~selli. platit · · 
.·.'filed·~ Imtia1No~c.e underthe.N,eW~~ey ECMon.1{archlO,l992.. . . 

• • • • • • • • • • • 1 

...... · .. ·• :t~ :t::: =-vn::M:·.:!:it:!~ :~~~~::ib~~b:r~ 
. previ~msly: · · ' 

o · 'OperaiionalHisto1yof the .. Gtas$e~liSite(September 1Q90) ·• ·. · · 
·.· o .. •.Voluntary envirompcmt~ inveStigation CV;EI; winter 19~0l1Q9l) ,•·•· · 

·· ·a.·. ECM I~w~stigatiqn R~po~--ECRA Case N~. 92142 cNoverilberr993) 
.··· ... 

. · ... · Th~ tiat~ c~llectcxi fc;)r theSe inv~stigations is provi~ed in either the Ju,lle }2, 1992, ECRA. 
fteld SamplingPl{!~ or .the Novemb,e.r 23,' 1993, ECM l.nve~ttgatio~:Rep()rt. Th~ ,EcRA .. . 

: I~vtis~igai(o~ Repprt has ·also ·be~ r~reired to,~ th~ P!i~e_J Iu teport ip._ae~ord8.llce \Vifu.: . ·. 
· .···New .fers.iy Techf1:i'c(ll IJ.~quireinentsfotSite.Rifn¢iation (NJl'R$R}no~enclature~ ·•···· · .. · .... 

. . . ··.· 
~- . ' 

'" :· .. ·:-

.·, . · .. :~:.mte$.1 r:emedia.J m,e~ur~ (TR¥} ~as in,itiat~d af area ()fcon,cerfi (AOC)M 0Vade 

·. ·~. ~~ ~~:~ 
· :Spi.ll1nterim.Remedi~l Me_asures Work Plan: . · · ·· · · .. ··. ·····.·.· .. ·.. • · · . . ·:·· .·· ···'· . . . . . . . . . . . ,.·,. :. · .. ·,·.· 

·' '·:·, ;' 

·, ·.• .. _:. : .· 

· ... :. ·Th. e.·

0

sc ..•.. ~pe'·ofwQtkproposed,iti this dt?cimlelit is)>~e~ op the.follo~&: ::: .···. ·, .• ..· · 
· ... : ·· · .. _ . ~~~op&e to ·a Ne'YJersey. riq>~enf ~f F:nvir~mx1enw Pro~eb.tiori (NlDfip} · · 

: sq)t~mb,ei-:.+7~1994;. conunent 'letter regarding the ECM ·1~Vestigation Report ... · .·· 
(I)ERS,l~?3) ahdaddend~(l>ERS.t994). . . . ·. . . , ... . . . .· .. , 

:·. · . . : 

e •• • •• ••••• 

.... , -

.·· •. ·. ··. ••· ......... ········. q ~ran..,Y 'I• 1996, ~eetiilg li¢tWeen t)le,Nl'PI!P alid DuPont ... · .. · .. ··• .· · · 
: ··.·· 

... _ - .. .;'•' ... ·. 
·._ ... ,: · . 

._,. 

· DuPoittlJnvirorrmen,ta]Relrzetliiz!(o~ Sefvi~~ ~- ·· 
· .. · :· · .. ' ,_'· .· . . ·: ·.: 

·_: .. ·.: .. 
.• ·: ···: ... _.·. 

MAXUS3919016 



DERS Project No: 1755 · 
. :December 31, 1996 · · 
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·.···_a. A M,ay23.1995, ~itewaikthfough . . ~: : . . . : . . : 
. · .. 

t:i .Personal eonnnlUlication between the NJDEP Case Team and I>ERS 

.· .·· ... DERS subnlitt~d a copy ofallsoil atiq groundwater analytical d11ta as well as field sample .· · 
.· . data to the NJiniP in May 1.995 in ijle eleetroiric rortiiat specified fo~ tb.e New Jerse; 

.· • Hazardous Site !nform~t16~ Applitati()n Eiectr~Iric · Djita Itlterchange .. · .. DERS persoil11~1.·.·• · · · . 
. . also met w1th NJDEP persoruJ.el to discuss data base manage~ exit ang proper protOcol to 

· ·· preserye the integrity ()f the analytic~ dati base. . . . . . 

·· · PERS. submitted a Phase n remedial inv~stigation W,~rk plan (IUWP) to the NIDE:J:>, .on · 
·.· Oct~her'i, 1995, .. · .. Th~. foliowfug ..•. dociunents ····W'ere .• also subriutteci· -~:-· c6mpallion.· 
documents to the-work plan: . .· ·. . ·. . . . , . . . · . · ·.·. . . . 

. 0 .· .A ·supplement to.· the ECRA Invf!stigat{on. Report·· that· contains tables. co111panrig ··• 
· previous··soil resUlts to New Jersey'- R;es1detjtiai Direct· ContaCt Soil .Cleanup 
·.·.Criteria (RI)CSCC). ·.or linpact~to~Qroundwater .·· (IG'W) · mimbers (w,hiche'ver . is _·. 

· · -·more stringent) · · · · 
Q Tables ; tll~t :compare previo·us :gro~d\Vater. results to New Jersey surf~ce~~ater ... 

··· quality ~tandar~s (SWQS). .·.· · · · · · ·· · · · ·· · · · · · · · 

. . . . n,;. 'revi$ed work pian (W~\1111) il)CoiJ>Orates ~; diScuss¢ in 'NJI>Jii> 
. Eebruary23; :1996 and Qct6ber 2, 1996~ comnierit' letters, an<! Dui>ont' s r~sponse to 

coinmerits'iettenlatci<f)\prilli,)996. . . . . . . . . . . . . 

.... ·;, 

. e ..•• ·. ~he wetlands . mitlgati~n project occupies a parcel of land that had been !1 -largely 
_) . .• . . undevel~ped)p~ '6r. the Grasselli ~ite: . In the fail of i992, the NITA c6nderimed ..... 

· .. · ............ : ·,_, ... _._:·:: ... ::.· 
·:;:.-. 

•• •••• 
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. hydrol9gicunitis beloW:thepeat layer andinplaces below the clayportion ofth~ ghtciai .•. 
·. tili'Wi~ fue:sandierportiQn o{thePleistocen~ tiu.·· This hydtogeologictinit, which.has ·· .. · . . · . . . ·-. '. •', . . . " ·. . ,. . . . . . . ... ,•' 

· • .. been· caJled · :fiyQi'ologic Unit)3 or ·the. d.e-ep ·.aqUifer, may. behave· as a confined aquifer~ . ·. . . . 
.·. • The two hydrologic units. are sep~ted by the thick: in:arslt deposits. ofpeat. and ~lay and 
· in. some ~a{ by. the clayey ~liiciai ·till -deposits; · .ShaJlow .ground~ater. within·· · 
· Hydroge~logic_ Umt A. flows to~ard .the · J\rtll~ Kill· and :PileS Cree~ iii·. a radial, p~ttem· .... · ·. 
_qutward from the ce~tet of the site: (see Figme '3). · Deep groundwater in !1:ydrogeologic 
Urii(B flows toward the Aith~ ~~; aitho11ghit isimkoowruvhetb.er. it di$~~ges to the 

. · .·.· Arthur KilL • AdditionaL de~b· regarding· the regi.onal and site-specific. stratigraphy and :· 
· .. : ~ydrogeolo,gy are·proviiied iii t{eECRA!nvestiggtion.Reppit. .· . . . . . 

· 1.2 Previous Inyestigati(m Fbidmgs · · 
. . .. . . .~ ··. . 

T11e EdRA Inlie_itigaiion Report ~wrunarized tlle ·findings or the soilahd ~ouridwat~ . 

. ::-::::t:::;~;:!f!~::rfu:~:;.tnlis~:n;;~~rhh.:=l.· 
. · .. ·~(! the target' compoUfl.d list. Q.f htorganic · ¢ompounds .. ·. Filterc;:d grom4wat~ · res¢ts for .· 

·.·. inorganic compourids ~cl pesticidesandunfllteredVolatiie orgatlic compoun(i (YQC) and~ 
· .. s#ivolatlle . citgaill{ ~mpo~d (SV()C) :r~ults ·~~e. ·~omj>ared. ·i~ ~~e ambi~rlt •. · •· .. · .· · .. 

water-qua:Iity criteria (AWQC), which was the applicable standard at the time that. the . 
. ·.. •. . . ECRA r~()it ~al! 'prepai~d; . ~~ed .on. riomparison ()f the l'fewJers~y. s·w6s : arid 

.. 

.· ..... ~=-:r~~:t!:~'"1:.in:.~d ~ .. !f:pt.:zt c~nttJU: ·. 

. ... .inv~ttigqtian' J?.~pr/tt).. '.Other elevat~d . compotinds found in irouhdwater are >yocs •. ·· .. ·.· . 
. detected fu well~ Mw~24A; · MW~26A; ~d MW~2SA. ··. Groundwater from the ·B .zone 

'. appears t~ potehtiruly have a rithior, if any, irilpactqn swface ~ater: . ' ' ' .. . . . .•. ; 

····:··· . ...-: .:. 

li1 a>F~bnu~r{i4i 1995,. lette( to the. NID.EP, DuP()nt presented. a disqpss{on and 
.· ·. jtlStificatioiiJot:~sirig New-Jersey NRJ)CSCC f<)r .the purpose o{soildeliileatiqn. ~tthe .: ·.· .·· 

··• rt::ULtcdi!ia":fu~= ::·.hk ab;::~t ~a0fsrt~~~ers~j •.. 
·. through. verbal cotmnwrication fi:om-~e NJDEP Case Te~, DuPonJ has beim, -required to.·· 

·. • . \lse resid~rttiiU 6riteda is the standard. fo~ delineatiori. To pr~are a seope ofwotkJor this . · ... ·· · ' ' ... ·. . '• . . . . . ' . . :;_·. 

··.':: 

.. ·.'. 

•;. . · ...... , 

··-· 

• 
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DERS Ptqje<:~N6, l75.5 . 
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. ~~piing -plan, S9il atlalytfcal results w.ere compared to•New)ersey RDCSGC:an~-to . 
. New JerseyiGW.criteiia. These tables ~e iriclud6d:~cthe Octob~2;· 1995, .suppie1Uerit 

~cl the E(;RA Investigation ;Repori. A' s~pllng plmi is ~~I tided ·in tlllf;)UW!l !of ~acli ~f 
. the follo~g .t2·AOCs teqiliifug soil delineation for specitic' col)S~tU~nts: · . • · ·· · . . 
. o· AOGC~FoJ:llierDMHAWasteHoldfugPondS . . ..... 

. o · AOC'~ForrnerWestFueiOiiStorageTanks .. 
· . o A.oc Horiili:.(BUiidilig .S4·Shop) Septic Syst~ .· ·. 

o· 40CF---F~rmer~~ Fi!el Oil A.STs , . · .•... 
o AOG ~~11~~ (Ma41 Qffice) Septic Systeni .• 

: ·.· 

· · o AOC H~North:sei)~<:Systeri.t 
· o ·• A.oc I~~oririe~ J:)DT ~d MethoxychloiM:~ufacturing Area> 
· CJ. AOCJ~F~riti~rN: F11elOi1 Storage'rarilcs .. · .. · __ .· ...... ~·. i~: t:~:=i:~ . . .. · .... _ 

· . . :·· ... · ... ·.·_.··:; .. -·.· 

: .. ·,: 

. . . . . ···•· A1l.AOCs·~6 summarized in,Appendix.c in accordance wiPlth~)·~~it· . . 
. •' 

: : .. --~- _:. :. ·-

..... ·· .. 
·.·. . ~-

: .. ........ :. ·.·: 
... ' ' ... ' . . . . . . . . .· · .. ,· 

,· ·.·.:· 

... . ···:.''' ... · .... :.·..-.-: .... · . 
';"",. 

: . : .· ·~· . ·, . . .·. ~ .· 
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1.3 Phase U Reiriedhil Ilivestigati~n Objectives .· .. 

··. ) 

. ·. · .• ··.· Based on meeti_ttgs ~4 convers~~ions with the NrO]lP C~ase Team, the ·objectives ofthe .. 
• • ·. P~eii Rl ~ai:e been dev~l?ped; The <;>hj'ec~ves of~~ grd1Jndwater in~estigatiol1 are. t~ · 

a ·. Collect :data to. asses~ whether groundwater discharge impacts the ArthurKill and • Piles Creek. · · ·· · · · · · 

,a. iiva1~atewh~t11ertrends m &r<>undW:~ter conc~nt!~tions are evic1ent. ... ·. 
. . . _. . . . . 

. The objectives of the soil)nvestigationar~to 
. a Assess fluilier :the hnpacfthat site abtiYities n;Uly ¥ve had on soiL ·.·. 
a Deljn.eate soil to N~wJerseyRDCSCC-ot~to IGW criteri~·•whichever is ~or~·· 

striogeQ.t. · ., 
·.;·_ 

. ArSenic~ l~ad, 4nd· PAHs \viii be sampled on a sitewide ba8is. Soil a.t 12 0~~ AOCs will . 
· · be sampled at1d . ~~:Yze<l ror constituents. that ·historicallY exceeded. th~ more' stringent .· . · 

.. criteriaand;thatar~~ehit~dt6th~~eAOCa<5ti~ti~s~ · .. · . . . .· . .··. . .. 

. ; ·. 

' . 
. ·· ·.-_ - .- . ...... · .... · ·. -~ . 

·, .> 

.. . 
·- .· 

·._' . ' .:·-- .. -_.· ... -... _-· . 

. ·.·. ·: · .. 

. . . -_· :_. '··_. :: 
....... · 

. ; ,-. : .. ·. . · .. 
. . ..... ·~ ... •.· .... 

. .. :·: .. 
. . . 

. . . . . . . . 

.... · .. _.···:: .. : 

. ·.··.· .. 

. . · .. ···. . ... · .. · ... :· 

. .. . 
· ........ . 
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· December .31;'.1996 · 

·. · ··. Plige7 · 

. ·. ,'.' 

.· 2.0 PROPOSED GROuN])W ~TERINvESTIGATION 

,•; .. 

·. . . . ·: 

· .· · 2.1 Objectives · · 

. : '• . . . . . . ~- .. 
.: . · .. ·. 

· .. ,_ 

. The 6bjectlves of tl1e Phase U growulwater iny~stigation are as follows:.·.··.· •. · 

IJ . Collect data to assess ·groWidwater discharge to the Arthur KiHand-Piles Cre~k. · ... · . 
. , .. ·: . . . : ..... · .. · . . ··.:. . ,, . . . . .· .. · .· .. " .· . . . . 

·. a DeterrniD.e if groWidwate; concentration trends' exis{tor potential ~o~tituerits .. of ... 
. . . . . ... >. . . . . . . . •, .. ( ·. . ·. . .... · . . 

· ... concern. ···· .. , 

. . These objectives Wilfl)eaccompiishedby coriductirig a roundofgro~!uiwater s~!Hmg · .· r:tlreanal~:::yd:zt~:~~x:Jfy~~::::~~ol:.:t · 
··of cori~.ern. .. ·. Calculatiol1 ()f. hy4ra~lic .col1ducti:Vity may b~ ~ccofuplish~d ·by cdnducting a · . 

.. . . . ' . .. . .. . . . . . . . ' . .. . . . . . . . 

. . tidal sh.lclyin'sh~ow yvreJ.1~ adjaceritto the sl.irfac~wa~er bodies ()r 1Jy coiJ,ducting .single.·. 
• .. · ··•·•· wellsl~g·t~~~ .. ,Together;.the•.-.hydra~c·~rind~~ti~ty •. of.the shall~w aqUifer··arid:.the •... · 

. . . cheitlica(analysis of. groundw~ter will ' ailow calc~atipp of gto~dwater: discbarg~ .. 
vol~e andm~sl~a4ffigt~ the Arthur KllL • .·.. . . .. ' , 

. ... 

. . . . 
... ,: 

,.' .... 

.-:,.··. 

·.. 1Jie sat;I}piing pla..n inciudes •· a complete . roliQ.d: of gtq~dwater saxnple collection aild .. 
. . · . analy$is Jor a}l28 existirig momtoriri~ wells (see Figure ~); .• · Priqrtq: . sampling, \vater · .. · · .· 
·. ·· .· ·. ·.. t~~elf; Wlll!Je measured ~t hlgh andJo~ .tides, an~ ~~lls will be te~teci ·ro.~ the l're~i:nc~ of .. •·· · ·. 

t.ree product ·.· · · · · . . · .. · .·.· .. 

··.·· ..• ~~=t~":;i}b:f=~c:;:r:,j;t~::~~=::fl4::,·· 
• , .. vc)l~ti~e ~b_ilsti~entlist A complet~ Ji~t: ofsll11lple p#et~t~ is; pr?Vi~ed.m the qu!lUty ... ·.· ·.··_.· 
· .. assmin¢eprojectl'lart (QAPP) proVided. iii Appendix r>> .. · .. . . . . .·. · · 

• l • • • 

' ' ...... ······~· . . .· ... · .. . : ... ";. 
. .·: .. .. :·:.-; .. 
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.. ·····.Sampling will be conduct~d in accordance with .th¥ protocols describ~d inthe NJDEP's · . ·.·. 
0 0 ' ,' 0 ' 0 ', 0 0 0 0 0 ' 0 0 0 ,Moo' 0 ,: o' 

May 1992 Field Sd:mp/ingPro~edures M,anual; with ~odi:ficattoriS as mclitatedirrthe teXt .·· 
· of this .'York pi~. · · · · · . · · · . . 

. Hydraulic conductivity in the shallc>w aquifer will b~ detemri.ned by conducting a tidal . 
study or by anothe~ appropriate metho~ such as. slug tests .. A. s~ary ~bl¢ cit the .. ··. . . . . . ·: . . . . . ... , •' . . . . .·. .' . . ' .· ... ·. '·. . .... 

· .. ·· prpposed. gioundw~teririvestig~tion is provided in Tabie i. Datacollection·atmoiritoiing . • · . 
. . .• ·.• .. well clustcis MW:-8.A and. .MW:-S:B 'wili b~. contingent on a~eemfmt by tb.~ NITA to ' .. 

·. ·.· acc~ssthepropeiiy . 
. ··.' .. _ ...... . 

. · .. 

·. ·····,·Since thelas~:grmindwater Satl1pfulg event in·.1993, threemonitoriiig wells ha:ve .. been :·· 
abandqnect> One pfthese w~lls.(Le~~weu··.+vrW·34A)· was located in the~outheasterii 

· p9rtion· ofthe· .site and w~s damaged because of G~asselli Point rhdustri~s; :recycling · 
aeti~ties. An ahan<lom.nellt fonn is· uiC!uded ~ App~hdbc _R~th the weJl co~ction. ·. · .. · 

·. .• logs .•.• the, other wells that have been abandonect ar~. iocated in the. westeriipprtj.on of the · ·. 
.. site ,in the Wetlanq~' re6Iati1ation: are~~ D~~s :& Moor~ .al>J3liclozie4 wells .~~sA and . 

· MW~6A.fq:(tlie Nfr.A. Aban(lolimen.t fopris,·f()~ tli,ese ~ells have been filed with the . ·· 
:N1DEP (Dam¢s & Moore persornu co~tuiicatio~) . 

. ~. . ... · ·: ;,· . . 

. . '· . 

• · · 2.3·· SampUng Protoco~ , ... "· 

··'ilL Sllltipl~ng;]ire.P~r~ti~n 
: :: .. _ ..... 

·1\-. NewJ~ey c¢rtifie<t•Iaboratory ·Will provide •. ~e pre-prciierved. sanipie .· ¢ontainers; · .... ·.· . 
. . · coolers~· ~d chllin~tii~·cus~ody forin~ .•. Cha41-of~c11st~dy· procedure8-_are.pro\Tided in .. ··· . 

. ·• .AppendiX D. ::DEJ:ts Willarrarige f'or~ample shiphientt<> a New Jers¢y certine& analytical · 
laboratory-and ~llbe respoi1Sible for aitl~bol'atory co~r~tiqn. . ·. · . .· ·· , - . 

. . . . .. :: . . ~: · . 

. · ...... 
T]ie following listofeqhiprilent wiU bepreassemblecl in preparationforwellpUI'gmgand . ..· . . . ,, . . . . ,, 

·• · . sampling: . .. . , .. · . 

.. . cr. Prep,~s.~ryed:$atn.ple cori~ainers (laboratOrY provided) . ·:· • .. ··:· 

· q -. Ice for $'afuple~shipment .. .· •. · ... ·· ..• · ... · •. · ·. · 
·er··:.··.·.· ~;, ...... ·I . . ·.~ ... ' . . . _) .. ·· 

· a Fi¢Id saJ1l~lfug record~ (j.e.~ field logbooks, chain-of~~ustodyfonns)' •• < · ..•... 
....... 

. _ _.';·, .. :···· .. 
.. ·.·•·· ... ::·.· ·. · .. 

·.: .·:.· 
::: 

• 

• 

• 
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· · a D~corit~ation sohitioils (e.g., Alconox®, :o11ls4e~,: wasJi·basins~ 'Airiencan ·· 
~oci~ty for Test~g Materials [ASTM]Typeiliinsewater)' · ·· · · · 

. 0 . p}Imeter, specitic conduc.tan~e meter, di~sol~~ oxygen metet', tUrbidity m~tet, 
telnp'era~~ ~probe (alld .. ~ppropriate )~ffer solutions:. for~ dally iD.struriient . 
calibra~on) .. · .· · · · · · · · · · · · ·· · · · · · · . . 

a. Photoioillzation de~~ector{PID)for organic vapor screcillng·. _.·. 

a . W~ter.'.lcwel indicaJor/6i1-water interface probe· : ·· · · · •. ·_ .·· · . ·. . . " .· . . . . 

· Cl ·Polypr.opylene ~bing(ASTM drinking.,wate(grade} With footvalv~s dedicated ·. ·· · 
for ust at a 'single well . . . . ·. . . · .. · .· ' . . . . . 

a Helicru~rotorR~~~Fl()2 submersibl~ pwnp orblac1~erpl$ps . • .· ..... 
d G~~~~wered ge~erator · · .· · 

· 0: Stopw~tch . . . . ·.·. . . . . .... 

. . 0 ..• ·caiibrat~buckei (for estimating purge rat~) .·. . ·.· 
· ... ·· .: · .. 

· .·a· Polyethylene.sheeting · . . . .. . . .. 

·• ·.· Cl ~~:t:~u!.~~~t~:I)q~Q~-d~n~ail4···~~. ln fOil 

. a T~on®~co~t~d stainl~~s~steelleaderc~ble . 

· d · Fll~ati()n ·a~paratu$ (witll Q.4s~rirlcron. filters} . 
. . : ·. · .. 

: . . . 
.- .. ·· ... - ,:·. 

2.i2 Wa_t~r~Lf!V~t4nd·f'ree~Pr~duct Measurements.··.· 
. -: .. · . .-· : . . . . . - . -. ~ . . .. ., . . : . ·~· ·.: . .. ' . . . : . ~. .. 

c.~ ·~~ ;;; •.. 

·.··._.:_ ..... · . . ~ ·. - : .. 
.. . ·-· - .. 

.· ... ··:. 

.·._ . .-·.::_ ... 

.. ::-·. ·, : .. 

.. ·· .. ,·· · .. · .. Du/'imt En~ronmentalf?.e11le~ia~~n &1ViceF . •· .. 
. ; :· 

.. · ,· ~ ::_> ~ 
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· . Static water.:.level measurements Will be obtauied fr:oPl. each well afhi~ and low ti(ies ..•.. ' " . ~ .. ' . . . . . . .· . . . . . . . . . . . . 

• before well.purging and sam~ling are· iiritiated. ·_.Measurements at }?oth high. ~d low. tides . 
. , . ·.··· .. will· suppleiile~tpreviously coliected data~~· All measurements win be referenced t6 the'· ..•. . . ....... ' ... . . . . . ' . . . . . '• . . . ' . . . 

.· suiveyof's mmkJocat~d at tll¢ top of the ;inner ca5fug 8Ild will be recorded· to the nearest . . ·. 0.01 foot. . . . . · . . . . . . 

W ~li v91U1lles Will be calcillat~d initi~y based ·~n dqjtli~to;-Water arid t()tal well-depth · · .. · ' .. :·... . . . . . . . ·, .. . . . . . . .. : ·, 

. . > measUrtiDtenni (4-inch. welis on~site contain: 0.65·3 gallons of w~ter per )meat foot, . and . 
· ·. 2~hl¢h wells '~:ontam Q:J63 ·gallo~. of ~at~ perline~ footf .• W ~ll ~OnSttu~tlO~·.diagt~~ .·· 

arid field notes frofii preVious satnplirtg ev~ts are included in A.ppendiX R : . . . . . . ,· ·. ·'. . . ··. . . . :· . . . ·\:··: 
· .. 

· ... · 

.•.. ·.·······submersible jieli~;u~rot9r. pumps ·(rate4 ·fro~ appro~ately .• o: 1. to 40 liters,per 'rriiD.ute: 
.· .. [1/mm]). ol":~ladde~ pumps {r~ted frOil1 O.t~ 241/min) win he used to pUige ~the W~lls~ .· .··. . .· . . . . . . . ,.·. '' :. . . . :. . , '.:· ··.· .· '• · ... · .. ··.·.. . . . . 

. · · ··. . . Every effort .. Will pe ma4e to avoid pmgmg ·wells to. dryn,¢$8 bylowerlngtij.epUJiipmg fa.te· 
as mu~bas po~sibl~to ayoid d~~at~rfrig'the well. ·If1t i~ im~o~sibleio·J~wer'th~.p~ie .• ·.· 

.. rate enough tp~yoid dewatering the well before .field parameterS ~ve beell·~tal)ilized, the . 

_)~·· · ... ··• :ia.wn2::!!~:z:;:::;~~t:':z:.7Th7:!i1l~gwl~ 
. : . . . . .. ..... 

·. :···,· .. _·: 

·.· ... · _·.:.. ·: . . _: ... .. _ .. ·_ 

:. .: _: >->. :_ .' ~ ,· ..... 
,·: •' •' ..:·._.-,-·: 

• 

• 
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.··. :. 

.. ·. . .. . 
.. , ... __ ... :· . 
. . ·.· :!;:·~)~ . 

' .. . ·- :::··.·.· 

. . . . . sampling should not e~c~ecl two llmrrs Unl~ss 'more. time is. required to allow fu.e w~il ft) 
. · ·recover $ufficientlyJor sam~ ling. .. . .. . . . . . . . . 

. · ·Field par~et~rs, ~el1;lperature, pH,. Specific co~ductance, ciissolv~d oxygen, and tUrbidity · .•.... 
Will be·rn~mto~d and.rec~rdec(dUrlngpurging (ata mirlimwn,afletpurgmg ~feach.W'ell• . 
'vol~~). ·.·'sam}Jlirig_\Jfiu~ b~~ aft~r· purgirlg, bf· atleast···.·~~e well··~ol~e aridth~ 

. . .•. . stabilization ~of these paraittetrirs. 'stabilization is reached when tht~e ~ons~cutive sets of .· 
field.rea.dings collect~d~in tbi-~e-~~te i11teiv8.1s are witJk lbper~erit.()f each other .. Jf . . . . . . . . . . .. . .. '•. . . . . :· ·.· .. : ··. . ,·· .. ·. . . . 

· .. ·• stabilii~tion.js. riot teadi~4~ the wells·'will be. sattipled y\iben ~ Jnaxiiniun. offour well . 

A)l. eqtJip~ent Wiil be decontaminited properly. after use at e~cll w~ll usiilg PJ,"ocedufes . 
. o~tlined in S~ctlon 2..3:5. · · ·. 

. .··. 

·. · · .. · .. ~3.4 !;a,itj>ltA<9ulsltlon • . ·. :,··· ··.·:., 

. ···.:·: : .. ·. .· ...... · ... . .. ·.· ·. •' .~ 

•. Plastici sh®ting will be' placed around each Well for staging ~amplfug eqrlipmerit alJ.d 
s~ple ~ontcPiiers .• Aft~r~~llsamplingiseompleted,tbeplru;tlc atld.personal protecti~e · .. ·.· ..... ·~={P:~J:~of~b::=t:t::.t:~::~o:(•·filan~~ •. · 

: . . ..... ~ : · . .': .. : :. . ·. ·. ·.: .... 

·. ....... . 
·. · .... ·· ... -· . 

. · ·.··.· Altetriativ¢ty,c dedicate(l. bottoin.;ioading Teflon® bailers (decon.~t.ed ~(:~()rding• 'to . 

·· ·· .. ··•· .... ~r:,%(z:s~~ty d;:~~=;:~:ri~:t;~·~ t~:~· ... ·•·· 
· .· fUlly· s:t1broerg~d~ talcing care. to niliiiniize s~ple a~tatioh ab;d ae!"itiO.n. The bailer ~ill- .. ··.· · 
' be' silb~equeritly .tetrleved from thew¢11; and the s~ple Wilt ~e transferred t~ appropriate ... . . .. . . . ... · •. ,·· . :. . . . . . . .. . . . . ·.···. . ·.. . . . 

cbn~ers: : . Samples. will· b~ · collected _in the foil~ wing ~rd~r: :· VQCs; 'te>tai p~tr~l~~ •···• · · .· · 
·. ••· ·· · • • . : hydt~carbo~, total ~~sti~id~s, total ~etals, flltercil· ~~~tlcide~,', filtered ltiet~s, su1f~te, . . 

·.·:. ·. 

·• 
. '•0' 

·.':·:::·; .. : .. ·. •. 

· ... · . ·~ ·. ..: :· 

MAXUS3919025 



· · · ~· D~ Project No. 1755 · · 
· December 31, 1996 

Page 12 

) 

• sUlfide, . sulfite, . and ' . chloride, preserved ·. morgairic .• constituents, and ncmpreser:v.ed . 
· · · ... • inorgatrlq constituents. 

. . 
. Samples·· for · fil!er~d- metals· ~d· pesticides · :analysis · will . initially be collected. i~ . 
Jab.oratory-provided, nonpr~senied polyethylene contruners .. · · The .~amples ~11 b~ ·.· 

.. field:. filtered through an· m.:line; .disp~~~ble, 0.45~micron metals filter. _Th~ fHtrati6n .· ... 
. . · apparatUs Will ~e disposed of ac~6r~g to ·the WMP~ ·In tlie event tlla,(the in-lille filter 

... doe~ riot function proper(y;.~or~ c61lventional method~ for field~flltermimaybe u);ed. · •. · 

. Field sample tn~~uren.ientS for pHiteniperattire; sp~ific conductiVity,. dissolved oiygeh; . . 
.•. · and turbidity wlu be collected ~ed!ately following sample ~lle¢tiort ~d ~ecoid.ed 'fu ·. 
· the ··bound .logbook.·.· S~ples will be placed in· coolers· on. ice· ~e4iately following .·.: ·: 
.. sample' c~iiecti{)n. . 

.· :' . . : . . . . ·. . .-_ ·.· . . . . .· 

· .. 2.3.5 Equipm~nt D~coniamiliiititni · · ·· · ·. ·... ' .. . '• •'. ·' . 

· .· . The followmg proced\lt~ w111 be ~olloW~dfor ~Ull1p_ decontamination: · .. " ·. ··· ... ·:·. '.' .: .. . •.. ® · ... ' : .. · . ' ......... : ·.·· .. · ... ' . .. •... 
.. ·a· .·WashWithAlcono~ detergenJand.tapwater(Stixface): · · 

·.·· a R~inse.\¥ith tap water.(slll"faee); ·. . . ·. . ' . . 

.. ··. . .. ·• Q · Flush ~til-potable '"'ater (20 gallonS) using a de.dicated plas~c bag~· 
. .. . . '··· ...... : . ·- ..... · . . .. ' , .. · . 

d' •• 

,, 
:.·· · .. 

· .. -; 
.·:, 

.· . . ' 
·-·:-:l·.' _;..- .-:_· ·; .· ,• 

··.·o· ... · 
. _) ·. 

.. ,._ :· .-·. 

· 2.3.6 S~m]JlingSchef}ule .·· 
. ·, ·.·· ..... · .. 

·.··The: samptkg· seque11ce was .established so ~at wells .with ~gh~r. eot18tituent . 

. ·· ..•..•. ·.;;::~~t~~beb:-:~:~ .. ::Z·~; ::n.:or::~~:: .. ••·· 
.... grouping, the sampling iequence ha~·beenprioritized b~ed on preV1ous sa.inpling r¢.Su1ts ... '.· . 

.•. · · . The ~e~ommencled ~~pllng; sequen~e i~ presented· in. T~ble 2; which sh~uld t,¢ us¢das a •.··.· · .. · · · 
.· .. '. ·. gel}eral gtiideime ~ordet~rmirrlngs~plmg c>rdet (revisions may be· mad~ in th~jield): .· .· 

-·· . ·~ . . . :: ... ' .. ~ 

· · · DuPont Envit~~mentalRemediation Services 
. __ ;·' 

·. ' . :. . -: . . : ·,· . -~ .. · ... 

: . · .... 

.··· . 
~ .. - . . . . 

• 

• 

•• 
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. 2.4 An~ytical Paraineter.s and Meth()ds 
......... · . ,·· . 

. . All-· sit~ momtoi;ng wells ~llbe sampled and analyzed f~t the foll?WiPg.parameters:. ·. 
Q Filtered and umllter~d PPL inotg~c' constitUents :\ ... ·,. 

': :.·. •' 

··a ·._Filtered·andunfi1tereci~P(pesticides . 
. . a . Phosphbru~ · . . . . 

Q· Sulfate·. 

·.· · Q •. Sulfide . 

· a · Sulfite .. ·. 

d Chloride~ .. 
·. Q To~ residuai .. · 

· ... a .Tot~ P~troieUm hydr6clirbQns ... . · . ... . '• . . . . ,. .. ·.· 

·. ..·• .•· Q_ -~itra~e~Ili~g~n ·. 
·· a·•·--~i.rai~ess· · · • · ~ 

· Cl Fiuoridt( 

-··· . a . Ahirnocia~N 

· ... ,· .. ·. 

-:·, 

. ·, .. 

. _., ·. ·. 

. . . -~ . :. 

o' · F_i~I4:p311urieters • teinpetl;lture, p:H~ $pecific . conductance, nfrbidit}r,. and disS()lved · ·· oxygeii'(to be'· recorded ¥i the field ldgbooks) . . . . . . .. . • . . . . 
. ·. 

.·, ·. ,, ... _: ... · · · ·· · ---~ •. Wells ivfW~isA; MW-24A;~ l\ffl.,26t\., .•arid MW ~2sA .will also. be· s~pl~ and ·analyzed ·• ·. · 

· .. ~:~lo~~~h:t~g~~~~:,~:!~~~i!~~~m~~~:· .·. t:t~~~it:J:t:t:o~~~b)~~;;z••, 
·. · _ · ~XUplllariies .~e 66ttle type3s, pres6fVation J:t?.~thods,' holding: t#nes, ~and ap,alytlcal niet4ods. • th~t~llbeu~eci,fot,eachparanteteror.paraiileter. grooup. · ·. -· .. ' .. ... · ··· •· ._;··.·. · .. :· .-:· ., ·.·· .. ·· ... :···. 

.· ....... . 

: .. ·. 
. . ·,· .·· . . ·· . . . . . . . 

. · ... ::. ~ . 
. -.. 

.-:··.,. 

' . . . . . . . . 

,.· .. ·· ... :.··: ···. ·.: 

·.. . ' :. . .. 

; · .. ·· .... )i .. 
· ... · .. · ,. 

· .. : r: /· ... -.... '· ... ::-. 
· .. ·.··;.: 

,·, .. ·· .. '·· 

· .. ···. 
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·.• 2.5 Q~allty·Assurance and QualitY Control . ' . . .. . . 

j 

. · ·. ·• Th¢ follqwing q11atity llSsurcmce. ~d· quality control (QAJQC) ·samples Will be- collected .. · 
· .. •-• during the ground~~t~ s~~iing event (see Appendix :Dfor further defitrltion ofQAJQC' . .·· 

Sai:np~es): • · · ·· · .. 

· a. ·Pieldduplicat~·samples • 

· • a· Trip ~Ianks (laboratory~serued}to accompany each saip.ple shipping contain~ ~at .· 
cont~iris yocanalysis .•. ·. · .. ·.· .. . . •. . . ·. . . . . . . . . ' . . . . 

·. Q )~qUijn~.en.tblanksf()r eachdayofsampliiig · ·• · .. -•···• · . 
. · · o . -Matrix sPilce (MS) simples ~d ij}atrix spike duplic~te(MSp)samples. 

. . · ... ··.· . 

··,' ·, 

. ]3q~pment Ql~~ will be. obtafu~d ala tate oforte .per day by pourillg la'boratory-supplied .' 
·. ·. A.$TM Type I!' distill~d/deioni~ed water< over the. sampling ·equipment and traJisferring.· . 

. . . tlle water ·.mtb ··smnpi~. •containers: ·. T~e • blank sample will be s~pped. with tll~ · other ·. 
sampl(3S 90llected tharday. . . . .. 

_.· ~e smnples wilthe shlpped to the h1~~~tory .. on. the d~y .of collection; Sampl~s. ~d-
.· cha,~;.()f-c\istody'f~nns will'be placed ii1 qoolets, 'Hith the original bottl~s, packed in wet-' ·.· .· .... 

·. ice, and seal~for ~u~todyptiq)()se~~ Thel~ora,t(Jry.~hain~of-.6usto4Y form~ ~ll:be us~d · · .·· 
. · -· to docum~nt sampJ~_:p9s$essi()p. and the reqae.sted. ~alyncalpar~~ter~. ~smnpl~s ~in be < .•· ·. --· 

shlpped,to .the laboratoo/'bya com:ier pro\'ided by the labotatp~ or overtugllt' shippitig. .• ' .·. 
·. ;· ... 

.. · .. ·: .· . .... · ... ~· ~-:· ' .. · . . . ' 

Fi~ldactivities l\S~ocia,ted with ··groundwat~i:-Sample. c611eciion will bydoculiiet,lted·. ~ tlle .•. 
· · ... field io~book$. ' A copy of ihe 'notes will_ .be proVici&i to the teatl1 ie~d after stlihpling i~. · · 

·.··.·~~~i~f'!!t!::;t~r!c't!~~=:.~.'::::~ti:fd~:~·.···. · 
inchides)butis ri~t limited ·to, the foiibwil'lg: · . . ·. . . . · 

q w~n:identiflc~tiori .. : .. : . 

. ·.a·. . PID he~4~a~e ~d br~athing.;zone screeclng res\llts ·_ 

· ·. o D~~ rro* tcip ordasillg t() W.~Ii sci.een . 
·· · :0 R.es1,1lts offree-p~oductclieck(i~e., thic~ess, if detected) 

_.-. ~ .T6tru:welldepth. ··. . . . 
... ·' ... . . ·. 

· o.· Well vol~ecalculatl~ns ·_ ·._. · . 

•nilPont EnvU:onmental Rerri~diation Serilict!S 

·.... . .. · .. · .:·: " ......... . 
· .. :: .. : . .:· .. 

;.• '·· .. · ... ... 

• 
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. ·. . 

.. a .· Purge method 

b . Tim~ of purging inltiati'on 

Q . :Ptll'ge tate arid duration ·(checked. periodically. with stopwatch : and c~ibrated ·. 
.. .. b~cket); notto exceed 1 gpm for la8twell volume . . . . . .. 

a Field par~~ter ~~asurements and description of ·PJirge ··water (Le;; color, 
W!bidity) after' evacuation of each well volUm.e andfollcrwmgsampling . . 

0 Time C>(purging coinpleti6n . . . . .. . . . . .. . 
.. ·. . . . . 

a Total voltirne purged . . 

a . siuttplirig tinie · 

··.·::·· 

a 'We~th~ conditions at time-of s~plfug . · 

. 2.~ .])at~ Eyalua#on and Reporting 

oio~dwater analytical-results. willbe .• revjewedand_evatuated withresultsobtain~dfrom . 
. previous s~pling.rotlnd~~ The ~lytital re8ul~ will be: reported, and data iilterpretation 
. will be pro~ded. hi the~ Phase II Rlreport. A description of field: ~#Yities~. completed . 

•. field''logbooks,· and·~~~operly executed chaiil--~f-~ustody fonns ~It be pro\Tlded in the· 
• I . · ·· .. · report. ·.· 

.· .... ·· 

The.D~RS Ht\sP·WiUbe usedt.q .ensure overall site safety durillij groundw~ter ~ampling · . 
. (see 'J).ppeil<fix'F'). · •.. All. field ··personnel. Win be ·required .to. coinply witli th~ health and 
.safetyprocedilr~~ set forth in the site HASP; .. · . . .. . . . .. · ' . . . . .. 

·. PUrge. watei-· disposal•· will be addressed in.· tile site~~J>ecific • .WMP thatwilfbe prepare4 
·.· · · · before any fiei,cractivities_ begin .. · · 

:_· ... . _:. -·.-, __ ... 

.· :·: .· 

· ·DuPont EnvironmentaiRemtdiatio~•Ser-Yices ..... 

. -_, 

MAXUS3919029 



. Je .. 

. DERS Project No.J755 
December 31,1996 · 
.Page 16 

1 

· .· 2~9 Determination of Hydraulic Co1;1,ductivitY in the Sh~lowAquifer · 

Aiiririted ~dalstudy was conducted during the '1991 VEL· Tidalstudiesmay be .usecno 
.. calculate hydraulic condu~tivity jn ·~ells adjacent to a tidal s1nfac'e-watef body 
. · .. (Pfud.er et al. 1969 and Ferris 1963). The available data at the Gf~selli .site '\:\lin be .· . . . . . . . . . . . ~ . . . . ' . . . . . . 

analyzedto evaluate whetherthis Irl.efuod'may be applied to the si~e: Iftbe data lends 
· itselfto this type ofanalysfs, a ¢()mpr~hensive tidal stlldywill be conducted: ; 

Well~ {froin south to north) MW-~SA, MW-lBA, MW:.2QA, MVP29~ MW~24A, .·· . 
. ·. MW -28A, •.. MW ;.26A, ·. MW-14A. '• and. MW -9 .would. be: mcbided' fu. .. · this .study'. (see 

· "Fig\lr~3). . • Prior to impleth~nting tlri~ tidal sfudY, ~ pl~ \Vill be pr~ared in acc()rdance · · 
· · .. withtheN.FI'RSRand s11binittedto Qle NIDEP. ··ricuri'ent data indicates thata #d.al study 

.·is not appropriate for dettmliliring_hydraplic' co~ductiv.ity: in the w~Ils ,adjace}1t to the .•• 
. · ... ·surface~water bodies, slug tests or anothefappropriate t~st willbe conducted. . . . .. . . . .. ·. .. . . -· .,_. . . ' . . . 

..• ... 

.. i 

~··· 
~--·· 

) . . ·· .. . . . 
":'.' - ' 

: . . . . . . . . . . . . 

.... DuPontEnvtrimmentalRemediatibn Services· 

• 

• 
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,~.·.·· .... ·.:· -···· 
. . .. · 

. . . 

- .. .. 
, ... . 

.. '· ·. :. 

. .. ·.· 

. . .. , 

' .. : ~- . 

·:·': . 
. ' . . . 

· 3~0.}'ROPOSEDSOIL•JNVESTIGATION~ 

The prop~sed.soilinvestigation co~1stsoftb,e follo\Ving tWo ~ampling progimps: · · · 

· · a Proposed s~plillgfor gp~ific._constitu~ts at12A.Ocs· . , . · ...... < 

.·a.· Proposed s~plingforarsenic,lead,:and:PAHs throughoutth~·~ite(J\~¢.:PY. · · 
. .. :· : 

. ,· 

The ~bjecpve of the ~lte\vi4e Samplitig· program is to delineate soil- to ·Ne~ ~er~:~ey ·.•. ·· .. · ·.' 

· .. ·.··.·•to%~~~~:.::~c:~:~::~:e$7;v':~~ ~~~~~~!~!d~······ 
· . · bonstitilentcc:)ncenttaticins above the New iersey soil criteria· alid t<> ·delineate c6i:iStifuents · 
. ' .orccinc~m alie~dyid~tijj~d- in soii ~t hoft~erib:ations above ~~ erltena. . . . '\ ' . ' .·· .. · . . 

:.. . ... :: ..... :·>. 

··~~c~::~~~b:~~r~:"t;P~~c~Ji~b~=· .•.•• ·· .•. 
. . ·. . donstitU~ts a8sbciated mth AOG actiVities or those ·historic s~li : c6ncentratioiiS. that 

~! ~ .·· .. 
·. :E~;;:!::=:J~.:c:=~~tt;:~~~~-t:~··. ·. 

· · .. · .. ·. sa¢ple fot b,oriidi1tar de~eati9n. always >lies Within .. the depth .r~ge ·of· the : origirial·•-· . ·. 
.. .... . ... ' ,·. ··· .. 

. ' sample'tha.(ex;ceed~dthe criteria; . . ' . . .. · . ' .··.· ·.. .. ' . 
. ' . . . . . . . 

·''I,', :':.:, ·,,:,' 

.· > . ., 

:-,:·· ... •' 

·, 

l.'.: ·::·:. -: 

·. ,• ..... 

_: .. _ .. _·;> 

. . .'': .. 
·: ,-, I , .. '.• 

.·· DUPdni inviionmentaiR~!n~fifatt~n Sei:Vites . 
·-. ·. ' . . . ~ =:; ' :-• ·. : . . :··.-:.: _ .. ,:::.: :· .. · _·· ..... _ ·._· . ·,:· ; 

·.· .. '; .-.-· ._- .. -... _ 

,·,: 

·-._:>· .... 
. -·-:·.' _:._. _:: __ .:_· .. ·· 

.-·, 
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J 

3.1· AOC c-. former PMiiA Waste Holding ·Ponds .. . 

. ··3.1.J.·· Bfi.¢kground and O~jective .· 

. ·_._ • The· fonner dimethyihydioxyi~ne (DMHAJ waste holding poncts .consi~ted . or tliree._.·· .. · .:· ·.. · ... :. :. ..... · ... · ® . ·.. .. . .. : . '· ........ · ..... : .· . ·. ': : . :. .· . '.: . . . . . ·.. ': .. 
.. . pond~ With Hypalon .· ·line!s that temporan~yheld dilute.·. aqueous DMHA was~e .. _before• · 
. diSP,OSal The DMHA pondS 'were 4ecol1lnllssi9~ed. m 1990 ... After removru· of the 'liner~· 
. 1 s soU·. ~amples r \Vere .. colleCted ·41 . the .•. area :'and. from. -b~rlngs at·.· locatio~ MW ~ lSA.; ·.· ... 
M\v~l6A, andMW~bA (s~~ :pigrin~5)·. . · · . . . . . 

.. • In .~dtfitlon• ·~~ :the .sitewide constituents 6i contefn:(L~.; arn~c andP Alis); baritinl was. · 
the onl~ _cops~tuent doncennition that exceeded the N~w JerseyRDC$CC .. ··. In the sampJe . ·.• 
c~ileci~d atlotati6n MW21SA,ata depthof2:0tb3:5 feet BGS, barium.wasdetected at a . . . . . •,. . . . . . . . . '• ., '• . 

¢onceritratiol1· of,l,590 niilligrmns per kilogram (lp.g!kg);. which is greater than the .· 
New jer8ey!fficscc of 700 tngtkg. At' sample -locationMw -t7 A; a soil sample w~ 

· col~ebt~ f!om tile sa~ted zon~ fr:<>m -~ to ·55 _feet. BGS that contained 3,480 mg/l{g of .. 
· barium,: which·-~~ :exceedS· the Newlefs.eyRJ)qsco. ·The orig]nal gmd~. of llie ._area .is · 
o.verlitin by tbn~rete and aggregate.piies· front the .Grasselli Point Industries· recycling . . . - ... -._ .. · . . . . ·, . .. . . . 

operatio~· . . . . .... 
:. :. 

. . ' . . . . 

The' obj~tive '• ~f this. s~pling . ev~f is :to . further delineate·. barium . ~ons?tuent .•.. 
• ~oiicentratioris lri the ar~a oflocation Mw .;} 5Ato tb.e 're8identiru criteri~. · ·· ·. . · .. · .. - ·•· · . . . ~ . . .· ' .. . . . . . . . . ·- . 

. ·_ :_ .. _ . 

. ·. 
-1~1.) Sf!# Sample Locations 

. . -::--. . ... . . 

. . Pow.- s~il samples • ar~ prop~sed ··-~ indicated ori· Figtire 5: T!rree: soil saffiples . 
. ·. · ; (s~pl~s qsB-Oi~ CSB-02, QSB-03) Will be . collect~ aroilltd .location MVf.:isA ~at a •· · . 
. . .• dePth of 2 to isfeet :fiGs, and one additional soil: saJl1ple (sample CSB-04)•\"\Iill. be~ . 

•. C()llected ne~l~cati~nivfW:15~ at a dep~ of4;0 to 4l5 feet BGS. $8Inp~e~, :colle~ted •·.·• 
.. ·. surrpunding-·loc~ti~rt MW-,l'SA \Vill'_.be bi~ed: based.· on. discolorectr· son·· or·. dia.fuage 

.. ; patt~. if'po~sible. Bari.unf chlonde and barium ~lfate are. colorless to .. Vvhit6 Solids. 
. The: SIJJll~le iocations sho~ Ori Figure 5 are placed in upgl"ade (sal!lPle c~l3~o~) ;~d .. 
. · .. , .· downgtad~ (samples csB-ot arid .CSH-02) positi<,)rts rd~tive to location MW~lSAbased . 

·on 1992 .. top9~a~hlc·clata. · :~e sample t~ be collectedadjace~t ·to· the· monitor·w~n·· 

• ••••••• . . 
.. 1,, 

. . •' 

. ''• . 

• 

lbcati.on.'(?~Ple CSB~04) 'win be collected approximately 2 feet from tbeiwen and · .. ~. 
. ·. ·,,, ' .' 
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~oundillg conc~ete pad. . The location will re!nam as ~los,e as possible tothe monitor. 
. . weriJri6~tion. 

.· .. ·.. . ·.····•·· · .. · .. ·.··· .. ·· . 

. The , soil ~mriples Will be . collected and analyzed for· bathim. .. The propo~ed sa¢pling . · 
:. -·. .. . . . . . . ·.... . . . . . .. • .. 

. . Jocatio~s are preliminary and will be modified 'if Iilbble~ asphalt,· or concret~ prevent soiL· . 
. . saiD.pl~ toll¢ction: )'he sample location wilfbe i~located in ari ~a. withouf,a sUrfac~ .. · 

.. ·'. barrler th~t Win still allow a data point fo~ delineation. ' ' . . . . . . . 

. Soii satn,pl~s. Wiit be collect~d l1Sing a clean, stainless~steel, 4~inbh-.iliameter ~ariCi~augci-... ' 
. · · .. The: iiand;~uger. ~ill }?e. us~d to~. colleet a soil. siup.ple frrim ? . disct~te. ,·~:-hlch futerve1f. , ·•· .. 

·.· ·_.·.: Alt~ll1ate sampling ~q\Jiprnerit (e.g.,. sPlit spoon .sampl~rs) ~ay .be ·tiS~difthe hand aug~ ..•. 
•. . ''caiulotbe ad~~ced to tlie specified SIUllpling' interVal.(see: Seefiori'3.i:3). : All sampliilg 
. · ·.··.·. t~hnj4ueswm be in ~acco~d~ce with·ihe methods 4escrib~-.ili ~~ l992:NJl?EP fi~ld. 
· ·. ·•· Sampling; Pro(/edures_ Man14al. 'fhese pmc~ure~ · will. be fQllowed at aiLinvestigation. . . .. ·,. ·, . . . .. . . . . . . ... . . . . .. 

. boring iocatjons. 
. .. 

. "• 

• · 3~1~4 Sample ColleCtion an.dAnalysis . 

e ~~;" ' ' 

. sUitabl~ for Jnorganic'compotmd anaiysis~ The •. sairtple. cbiltam~ will. b~. x:Ctained lintll . 
. · ·· tile bori.ng.is,qo~pl_eted: Ageolo~st Win .~Iassifythe s!lJttpi~ $a.terial vi~ti:an),.-~mg the 
uni_fi~ SbilCia8sificati~n s}'steni (Uses). . .. · .··. ' · 

::_:··_,. :.··. _ ... : 

••••••••••• • •••••••••••••••••••••••••• ••••••••• •• • 

. ·.· .. ······:··. 

•' .· ·.:. 
. . . : 

; : . .. ~- ·. . . 

. ·:. · .. ·· 

···,·DuPont Envi~orrrnentalifemecliatio~ Serllices 
. ··,· .. _ .. ··· 

·.· ........ :-.· .. 
. .·.·_ ... ···.: ·. :, 

'• .. ···.,. 
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. · · .. 

c .•... 

. ·. · benzo(k)flo~the~e~ ·ideno(l,4,3.-cd)p}'rerie;.chcysene; .a.nd dibe~(a,h)anthraeene [the · 
·· .. constituents ofu~r than barium are necessary for clelineatimi .ot site~de constitiie~ts]}; .: 

• t • • ' ••• ••• • .' • • • • • •• •• ••• ' :· • •..••• 

~amplirig equipriient ;,vill be decon~ated in accordance Witll the 1992 NJ])EP Field · 
Sampiing Procedu;es Manual .. ·Th~ ge~e~ decont~ati~rl p~ocedure~·to b.e·~sed at aU 

·. . samplfug areas, ~ess speclfied otherWise, are d~scribed in the paragraphs that follow. . . . ·. . . . . . .. ·. . . . . ... . . 

• · .. Dnllil1.g_ rigs andbackhoes'will be: s~eam• clean~ thbro~ghly 0~ manually scrrtbl>'ed· after ,• . 
_ . initial·. ~v;u ·. on~site ~d ·_between • dri1li11g .or • exca~atio11 toc~tioris. Aiter llie )mtiai · .. 

. ' ·· .. wis~& cleluilirg may be reduced to th6se areas that ~~ in close proiliuty to· matenals .· ••.. ·· ' 
·~eillg ~~pl~d;~ ·'l11e. ba.~I¢<>e buck~t an<i extensi~n anl1 will be cleanei ~e~e~ ~~ch · 
individ'!l~· s~ple 4epth and :betWeen eac~ test pi( excavation .. Drillin:g rig .itenis .· 

. (e.g.; a~gei flightS~ drill rodS; and chill-bit~) .Will be cl~~ed betWe~ sampl~ iocations~ .··. ' . . . . . . . . . . . . . . . 

• ~e e~~en~:::G:;w:;·::e:~!;;~;:~~~ti::• .· . 
. . decop.tainUilited·at the ~dge ofth~ eJi:~lusion zon~. ·· .. · .. · 

. . .~ . ' 

. . d.·.. 'LaJ):~ratocy~grade glassware detergent arid tap water scrub tq remove 
· vi8ua1 contamination · · ··· · · · · · · · · .· 

. . . . 

. ·. 0 . : q~e~ous: tap w~ter rinSe . 

·. . a . Distilled and dei~ntized (i\STM Type m ~ate~ ri.nse ·.·. 
: ·.:·.· .·. 

'• .. ,·· ... ··. 

· .•. TlieJialid auger Will be d~contaminatecl prior to sample collectio*fC>tlabC>ratocy :· • 
· analy~is; Before the soil borings are. initiated · and foliowiri~ . soH boring' ··· ... ·· .... ·:·· .· .. . . . ·. ···... . . . . . . . .., ,. · .. ·. 

... ,; . 

. . . . 
.: ·' .'·. 

.· ~DuPimtEn~ir~n~(]ntal ~~m~diation Services· . 

~· 

• 

. . ,. . . . ~ 
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All decontamination fluids.and wastes wi!lb~contaiilerized fdrtestfug andproper. 
disposal. The outside of hll sample contairiers. will be decolltan1fuated prior to 

· ·packa~g: . 

. ., . . ·.· 

. 3.1.5.2 PersonnelDec~nta~atitm ·. 

.. ·All·. pe~onnel. will··· decontatninated · according.to. the procedures .. ·. outlined in •. the 
HASP . 

. · Ji.AOC D--Form¢r W~stFu~l'Oil Storage Taliks 

J.i.i IJatkground and p~jeCtw~ 

AOdD·co~sists <>;ffour fonher abovegronnd fuel oilstorage ta11ks within a diked: area .•.... 
(s~e Figui-e 6) ..... Based ori historical rec()t~, the· northern ·t~ con.tained gasofule . 

. :Rec6ras aC> not speCify~tlle·typ~ of.fu~toiisiorediri ilie remalliliig fure¢ southern tainks:. · 
•·· The 6ennecl~ea was appro~~~ely 60.feetby 80 feetjn aie~;. Aeriatphot~graphs show · 

the presenc.~ ?fthese tank:r as early as 1940 thrpugl) Aprill9.59. No t~s are evidenfin 
· .· ... ·. a: 1961 aerial pho'tograph., an(! tlj.e yeats ofactUli! active 'tank u8e kre,not !OJ.()wn. · 

r' ' 

A ~hallow soil sample (sample SS:-36) coUected from the c~ter of the diked area durlr,tg · .. . . . . . . . . . ..... · . . '· . ' .. . .. 

. ·. the.ECRA illvesti~atiQn \Vas ana.Iyzed for P~I,. VOCs, • PPL base~Ii~utral compounds,.· and .·• · 

··~~:~l:;:~~t$f:.·:~t~B=(b~:.tb!:::~~·.··· 
constittlenf to eXCeed the ~ritena, With a concentration ofJ;Q mglkg COiilparedto the 

. . .. Ne\V J~rse~ :Rbcscq'oi o';9ht~g;. This COP,centration is ority lOpercent abo~~ the . 
. crit;ena,: ~biclt. is not .. considered sigruflcant baSed on 'reproduCibility.· oftes:ultS in the 
·Jaborat()ry .. N6 other samplirigi~ proposed Wi~hit{tlle benll~d,are£. Todate; ncrs~ples 

.. · .·· . ·. ha~ebeen coll~dteci oiltside ofth~ h~nhed area;· ·. .. . . · • · 

'. . ~- . . . 

. . The' objecti~e ~fthis phase oiinvestigationi.s to C0Il1plete the ~it~ hrvistigation a(A.OCD .·· 
··.· ... ·.in .acbordanc~· ~ith. the· NJTRSR forsoit.at"o$d ~~ov~grriund's~c:>~ge tanks ()n paved . . .•:· ..... ··. ·.. .· . . .· .. · .... - ....... : .. · ······ 

· surfacdL ·. ": : . . 

·:. ·;.· 

·:!: ... 
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. . . . 

· 3.2~2 Soil Sample Locations 
. .. . 

1 

.. In accordance· with the NJAC 7:2~}!·3;9(a)2, nine soil_ samples are proposed (see- -
_- Figure 6). Placement ofthe proposed iocationsis slightly biaSed toward the JJ.orthe~tern_ . 

and eastern side gfthe AOC, which is down grade and also downgradientofgroundwater 
flow (locations DSB-:01, DSB~02, DSB·03, DSB~04) .. Each of the remainlllith!ee sides 
()ftheAOC willbe sampled.attwo locations (seeFigilie 6). · 

·. . .. 

. . · · ·. Ai each loc:ltioD,. a spiit-Spoon s'lfllpler will :be adv!mCOd to the wate(tab!O k '2-foot 
-._ increments: ·soil from each bpring Will be collected fro~ the· discrete 6~kch int~al that · .-~how~; the higliesfPID r~admg: - , -- . . . - -. -- --

· .. The 'propose,j sampling locations are preliniiilary and will b_e modified if ru~ble, asphalt, 
or concrete prevent soil. sample .collection: --_The sample Will-._ tJe ._relocated in an area ···· 
wit116ut a silrfaee hamer that .Wil1. allow sanip.Ie coUection: .. Samples inay-also be moved -

--_-_based -o~ ·field-evidence· ofpoteritlal contanrln~tlon;such. as. discolored soiL .• _ Ariy moved 
·. location wUlbe placed as dose to the. proposed location as possible or will ~e justifieci in: . 
· .field notes. _ 

3.2.3· Sa_mpl~Collect~on _ 
.. ~-. 

. · · An soilsamples ~ILbe· colleeted \ising ·a• clril~g rig with ·continuo~~flight hol1ow·steiri 
... aug~r~ in ac~~r(lailc~ \Vith the ~"JDEJ> ···199~ :FJeld Sampling P~oc~du~es. Mariu~l. · _The-- · -·- ·· 

. ·-·. drilliilg rig>Will·b~ u~ed t6 advarice 2· ~r J.;incli~di3n}et~r split·spool1 smnpleis '~ead of •- •... 
. -.· the lead auger OVer 24.;inch intervals dOWll to the water table~ . Gioundwater ts esum~ted . ' 

.. -to occur betwe~ app;oximately2~and 3f~etJ3GS. Each_Z;;foot split..:spoori santplewill_ ·_.-. .. .. . . .. ' . . . . . . .... ·· . . . . 

·- . be screelied ittirpedjately using a Plb, and the reading will be recorc:led. > The~ 6"-irich • -· _ ·_-:_ -· 
int~tval in the split-spoon sampler:-yieldfug the lllgbest PID reading ~I{b'e placed in · . . .. . . . . . . . .· ..: . . . . . . ' 

containers. suitable for voc, svoc, and metals. analysis and will: be retained until the< . . . . . . ,•. . . . . . . . . . . . . . . . . '• 

-_-boring ·is -... co:mpleted.- ._ Aft¢t the·.boring •is. completed, . the sample with_ the. highest· PIJ) ·- __ -.. --. -. . - . . . ·, · ... ~ . . . . . . . . . . ·. . . .· . . . .. . . .. . .. 

· · .. -reading frorir$e uns.aturatecl zone will be submitted fo:r analysis. ·Jfri~{PID readings are 
indicated; a ~oil satnple will' be-collected from the ·!nteiYal 0 to 6 n1ches ·ab6~e thewatet· . 
table forlab()ratory -~alysis. -- · - - - - - --; ·.. . . . . . ··.· 

DUPontEnvi~oriT11tdziaZRemediatiori Services · ·• . . ·~ . . . .. . . . 

• 

:. 
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· .• · A geologist will. visually illspect and claSsify the materiRI contained 1n ili6 $1it;spoon . 
. 13aillplers; retri~ved from fu~ borehol~s using the USCS .. The samples will 9e .d~crlbed . 
9ar~fullY iD. t¢~s . ~f. the hatur~ ·of the • substances pr~sent (e.g} fill~ate.rihl, ·• di8turoe4 

. sane{ or Clay, llative bedded soil): .. · .. . . .· . ' . . . . . . . . . . . . .. · 

.. ' : .. · .. ·· 
. . wu cuttings w,ilt 1Je managed 4i accorciance With a site-spMific WMP that Wini?e 
pr~afed before fi.eid· acti~tiris begin~ . . . . . . . . . .. . . . . . . 

. 3.i4 Sa~p!e• in~rY~is 
. -·,.. . . 

·. The diserete ~oil ~amphrateach:boring locatlon.withthe highesrPn?·readlngMll he . 
··· · .. suln~utted .t.o a NJI>EP-<:ertified labonttory and:will be ~yzed_fbr ~~ PPL VOCs, totaL 

leact,. and,TPH;. PAR ~aiy$isWillbe_ condlictedon 25 percent 'ofth~se samples ~fl1··. . . . ., . . . . . .. . . . . . . . . . . . .. ~ . .. ~-

. . TPH. coricentr~ti.orts greater thaD, 100 Patts per milli()n (ppm), If.all TPf[coric~trati~ns '. 

• .·.· .. ::"ru:t:;:r~~~~j:c!::!~ih:~A~~s~s!;· .. · .. 
· ana1§tica1 Il1e~ods deffued in A:ppemlix D. ·._. 

.· 
... ·,· 

. .. · , ' 

·.· .· .·. '.·.·>.·... .. 
,I ';• ; .. · . 

. · -··.· ... Sampling equ1p¢ent\villbe de9on~te'd in acc6~d~ce With th~ NJitB:P 1992 Fie(d .· .. · .·.. . !:'Jtf dt:~i.i"r"i# .. $p\)l';fic~ f.;r dOcontmrlmati;.; ois~tini ~p~~r 
:: !··. .·. : . . · .l ·, .• :~. • . · •• ._.: ·. 

· ..... · .: .' ...... ·· ... · 
·.·;>· .· 

· ..... ·.. . . 
. :.: :· ., ·, ': 

·•· · · -· · . ·3~3 .Ao~ ~out)) S¢ptie syste~ (Bililcling S4} .. • 
' .. · . .,,.. .. , .. , .... • . : . ..... ··· .... ':. : ....... 

. .. ,·, 

·. ·· 3.3~iiJ~~kg~i1und.aii'd·Objective · . 

. · Ali ~ti~e ~subsurface. sq,tic taiJk and main: fiel4 (So~th s~ttc sy~t~) are iocate(l- in .· · 

tt':"\·) w -·. ........ ·_.-.•..•... _.·_.·.·.·. 

. ·. : . . . . 

. . . . 

'. . . . . .. :·. · .. ::-_. ... ·· ... . 
·. ·:; · ...... :· ·.,_·:.:._· ..... · . 

· .. DuPpn(Environmenidl Re,;,.edtati.an· Setvzces · · . . . · .. •'.': ... ·. ··· . . · .... 

., ; .· .. ·:······· ;, _ .. ····_: . 

. .. ·. 
. . . · .. ~ . . ::. · ... 
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· (S.A. Shop). ·.No plant recordsexist that show construction or desjgn specification~ for · .· ·the septic system. . . . . . . . . 
. . . 

Previous . investigation .· • at A()C E ·.included . the . coli~ction of an . aq~eous:.phase .· 
. (8upematant) sample (Buildlllg,S4-B) fr~m the septic tank .. A s'tudge. saillple. coUld not l;>e 

. . ·.· obtained at this 1ocatioll because of insufficient. recovery. Trace )evds of VOCs, •··. 
.. . pesticides~ phenol, arid nietals w~re det~cted m tlJ.e supeina~t ·sample. Monitpr 

well MW-33Awas als~ iristaJl~d and sampled dunng the ECRA mvestigati.on to evaluate 
, . . potential impact. to grd~dwater from th~ s~tic field draillage; Soil samples were not 

... collected becaus~ the depth to. ~6und~ater in the aie~ was less than 2 feet BGS ·durmg 
. . . :~e i9.91 VEI.· Arsenic, merciuy, lin~e; and heptachlor epoxide exc~eded the marine, 
•... · •. AWQC ~- ~Qtllld\Vater s~ples ~ollected ·dUring July. and. August'1993, oi these. . 
. . ccmstittients/ ~nly arsenic; liridane, and heptachlorepoxide were detectec1·at levels 
· · · ·• ~xce¢Ulg the 1'-{~wJersey Gmtindwat~~Quality Criteria fotC:lassii-A (GWITA) aquifer~. 

. ,0.· .• . ···.· · .. · Th~ objeetive .·of this samplizlg event is to inv.estigatci :soil. qUality beneath ihe ·.drainage .. ··• ·· 
.·· .· fletd atAOCEin.acc~rdance With NJAC7:26E"l.9(e)3ft. Four ~bsurfa~e sa:lllpies are . 

·e.· _) .· ..... .. 

. · ·.·.proposed. for inalysi~ of lhebtis and pesticides ~thin 1:h6 drain field;· Tb.e septic· tarik ·win·· : • · 
. : ge abap.doned_ in~~ccor~ce ·with City ~fLinden Heaitli Department reqhlrements' dWillg . 

. ··. .· . remedial 'acti'vities; 
. ··:- .. .'. . . 

Soil samples will be collected with 2; ~o 3~~ch ~pt spoons ~dvimced by hollo~~stein .. · .• · 
· . , ·~tig~ Iileth~ds folloWing pro~ed~es d~tailedih Section~ 3.2.3 :md 3; 1.5 .. · . . . . · .. ·. . . . . . ·.· ~ . . . . . .· . . . 

. . . . . . . . . .· . 

· .. · .· 3.3.2·. _Soil.SaR.pte Locations ... 

. . . . . . Fofit subsllrface ~amples ~~ propQsed; as. mdicate·4 ~n :figtl!e.7. The f()liJ: sample~ . 

. . · .... · .. (~ample~ ESB-Q 1' ESB~02, ESll-03, an4 ESB-04) Will. b~. collec~ed • ~t a '4q,th of ·o lp. · .. ' .. . . . . . . . ~ . . . . . . . . . . . . . . . . . . . ,. . 
· · · .· 6 iliche8 below .the mfiitrative sUrface. (thfintellace betWeen ·filt.ei material in, the drain ·.·· · · · · 
. ' fielcl.andth~uhdetlytn~~oilorflll),asd~fuledinNJ}\C7:9A~2.1~ ..... · .. . . .· 

. · .•. · ~elilriipary locations for the p~oposed subsurface samplel) ~~ shown' Oil Fi~~7>, •.•. 
. . ..• Sample !~cation~ were s.eleeted to represent the. entire drain. fie!& • The later&. extent of ' ... 

.. ;: DUPo~t Envi.Ton~ental~emediation Servia~ 
. <;. <-~·: ·-.:· . ... -: .. · .. 

.·_,· .. 

• 
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.. the. gram fieid will be verifi~d in the. fieid · using . a. ~robe rad or other ineans. • Actual· . 

sample lpcations ~ill be biased. b~ecfon profe8siQ.n~ Ndgment ~d field indicatio~ o{ 
~e dram ~el~ limits. The depthof the mflltrati~e surface Win be detenlrin~dJri ili~ !ield · · 

.. based .on yisual obserVations d~g soil boring fustallation. 
' .. - .·_ ..... · ... : : .. ·.. ·-.. . . . . . .. . . . .. . -. ·. 

The. •. proposed s~ple lqcations. are prelinrin~ . and will·· be. modified b~sed . on · .. 
field-detetlliliiect. ctrain field limi~ or. if rubQl~,. asphalt, or. concrete prevent·~~il sample .· 

· .. collection~ .. •. Satnple. b.oring~ will be· moved to areru; near the cortters ofthe drain flel<l' 
. without.· surfac,e barriers: that meet· the · reqtrlrem~ts \-;( ~JAC 7·:26E-3.9(e):m. · · ·Any .·· 
. ~elocated' s~les··.wiu.r~aih .a8 .·closEr to ··th~···pl'Qposed lo~ations·;~ po~sibJe,: and· 

. ' movementwill'bej~rlfled 41 field ~otes. . . . . . . . . . . . . . . 
··'. · .. 

'·. 3~33•St~inple·Collectio'1•·aiidAn~ysis ... . 

. After aug~ .have :been ady~cedto· the ijegimling ·ofthe. sampling interval· (beio\V. the·· •. · 
. irifiltrativ¢ surface) at. each ·~~pie.iocatio~; s~pl~ material will. be ~collected frolll the ·• .. •· 

· · .. ·. desi~ated safupl~ iilter:V~ -~lli pl~c~d into .·containers suitable for. ·ilmrgalric c~pound · 
•i .· .. an4 pe~ti6ici~~· · ~atysk: · · the ~ample cohdmers·. will be . retained. until ·the 1>6ring . is 

compieted and· will subsequently be packed. iri ¢oolers for f!hip~ent to the litboratory .. ·A· . · 

~~~~~~· ,, 

. . : . . . . 
· .... · . · .. ' . ·-"<: 

. . . . . . . '. ,·· •· . 3~4 AO.~ ].?~Former East FUelOn Storage Tank~ · · 
.. ·...;.:···· . . . ',- .,·, . . · .. · . . .. ...... . . . ;.~ : 

· •. 3.·4~1 lfqc*irtJ~nda~:td Objective ·. • · 

. :·.:· 

··-._: :· 
. ·. _,. .· 

:' . ;·. _ ... : ..... 
._ ... ' '• ·_ ··_:·· ·· __ .·· 

· ... 
. · .. . ~ . . . . ..... '. · .. 

· .. · .. : . . · 
·. ~- . :·- . 

. · .. ·_.,_ ·-
. .. -~·: ~- . .. : :. · . 

_, .· ... · 

·. ,._·.: _-. 

.- : -:.~ .. -. . .. . : -<<>--_--· 
. · · · DuPont Envi~on~elliaiRe~edi~~o~ s¢rvices ·· ...... · · • · 
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respectively); · · These sitewide. constitUents of concern Will be addreased ·iii the· AOGP · 
·. · s~pllngplan.· Aritirrlony (45.5 m~g), copper(800 mg/kg), and ·tllarnum (5.3 ~glkg) .· ... 
· ~ere at~o det~ted at concentrati9ris. greater.than the N~wJ~sey R:Dcsc.c (t4Jl1glkg; 

600 mglkg, : ·and. 2 ~gikg, -re8pettively). · in addition, a TPH concentration of ·· 
. 14,000 mglkg.was ~~ported. 

··· Five soH. ~Srilples (s~ples SS~25, .SS-:37, SS~38~ ~S-39; SS;.40) were. pollected in 
.• Ji.me't993rie~·sample lq~ation MW-l9A (see Figlire 8)~' The TP~ concemtrationsfor the: 

· · · · . ad.ditional S.am~ies w~re between db.e ·arid two .orders of magnitude I4w~. than the 
.· conce.n.tr~ti~n. ·r~orted. ··. froill the ·previous .. sample ·.·· (s~ple Mw-1'9A.), ; TPH . 
. eoncerit~itiops' · .. -~ere . 5 ~800 'mglkg, ... 4 7o znglkg, . z3'o mglkg, and. 52o rilglkg · .. rrir 

.. . . · satllples SS;.~7 thi-~l,lgb SS-40; respectively. Th~se. results,' in cC>njunttion With th~ir . . .• . 
. .locations;indi~.ate tha.t the elevatclt !PH c~ncen~atio~ atAO~ F has beendelineat~d: .· 

·. The ol;lj eetive of this. smppling event is tq . fuitp.er <delilJ.eate the antimony, copper, ailcl 
ttiailium .c.o~~en.tratio~s to ·Nr RDCSCC;·~ · Sampliri!fpr()cedures and decm1tmnn~tion .. 

· •. proc~dureswiU foilo~procec:tures det~iedin Sections3.LJ~cl 3.1.5. 
·. ··: ·· .. ··. 

·. . ·· 3.4.2 Soi/Siz,~ple Locations 

Folll" soH samp~~s lll"eproposed~ as }Adicated. in :Figure 8 ... Three so.il smp.ples Willhe .· ·.·· ··•·•·· .·· 
· • ci~Ue¢ted at a d~tll.of o.s to LO feet .BGS (samples F'sa-ot. FSB-02, ESB~Oj) to •··· ·· 

lateially .deUneate th~. ~ea smroundirig: locatioll MW-i9A. To verticaily:· d~Iineate · 
·. · 1oca~on ~ .;J9A, slibslliface sanipleFSa~04 ~11 be collected at2.0 tO 2.sf~et BGS. - ·.·. · 

"Sainpl~s collected surrqtmdilig the central location are approximate!y 5oieet{rom· tb~· 
.·.· ..• c~~ locatioh; 'sample Jocation FSB:-01 is located ~P grade of Iocati~ri ;rvnv~f9A, "?hile , 
locationsFSB-023lld.FSB~03 ~e located do~ giad~. llowever, .~attipting'Yill.bebilUied · .. · . 

. . • ·. · inJhe flelg b~e4 Oil dmiiiage patt~s ~d- any evidence of StreSsed yegetati~tl of other · 
. ·. ·.·field.· mdicato.~~. at"focations. surio1mP.ii}g the MW-19A Iocatiqn. · .. The .• sample to be · 

coile~ted ~uljace1ltt9 the monitor w~U (location FSB-~4) will be collect~q appt~x~~tely 

•• 

•• 

···o.·.···. ··.;:2feeffi'om·tJi~.\Vel}arid .smroimding c~n~etep~; The·locittion will remain··as.·closeas . . . . . . . . . ··.-.~-. ·, . . . .... · . . .. ·,, :_ 

.. · .... possible to tile monitor '\Velllocation:. • ·. 
_;· .... ·· . ..... . . . .. . : . 

,. 
······:· _:.· . 

. ·.· '\• .. 
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.. · .. The Sel.ected sampling locations are preliminary 3ll4 will be niodiffed if t1Jpb~~. a.spl)alt; . . 

·. e>r ce>rt~rc;:te prevent soil sample Gollection~ Th~ sample location will:J:>e:reioc~i~·iri<al1 
· ~~awifuout a surface banier·~at will stillallow adata:pointfor.dellne~ti·op: : . : ·.. . 

. ~ . . 

·· 3~4.3 Sample CQtlecnon a1!4Analysls 

. After.t1te.·a~gerhasb~en adv~ced .to ·the begiilcing ofthe·.s.ampling41tervhl,.the.sa@pie ·· .. ·. 
· .· .. nia.teri'al Will $en.·b.e qollected from the inte~ar and. placed·· into'-~· cont~~ .suitable ··fQr· .. ·. . ·. . . •·. . . . . ·: ... . . . . .. 

.. · .... · .• inorg~c · COltlP~Ull.d• analysis:· The .. sample 1Ilaterial will be· retaill~d ~til tli~ bQring ·is· 

·:·,~~·. 

back mto ,the bO,rehole after s~pl~ collection is compJeted; provid~d tll:at. the boring: was 
.. . rtot advanced below the· water table. · · · · .. ·, .. ... ·· . . . .... : . . .. ·. ·. . 

. , .. _ .. 

. . . : . . . . .··. 
'•' . . . . •' ·. . 

. . . :. . ·: .: . . ·. 

3.4.¥ S~lttJ1ling Pt:ocedures and De~ontamtnation . . .·. ·. . . 

·. s~J,ling ~U.be·conducted ~ d~c~bed in.Seetion3.l.3. <Pecon~clon willbe· .· 
:t.onduct~d-~ ·accord~be With th~'NIDEP1992 Field Sampl'ingPro~edu~is.~·Maniial md •...•. seetipn3.t.S. . . . . . . · . . .. ···. . . ·... . > 

·.·•·. .::,' ... , . 

· · · . ~3.s A()c ~eQ.tJ:al{M;lin O~ceJSeptic·System · 
·····.·:. · .. 

.. : __ .·,· 

: .. :·.·.·" 
\ . ; : ... ;· >:. ~- .. 

···••··•.:~~~:~~t;E&~:~~:ir:~ttlti!~2£· .•. 
. · · ··.Map; .. S~~i:s,·•· Ciuifalls; ·.and Septic ~ystems . . The subsulface -pipUig ~ho\Vn: o~· the map 

·. ·• · ir{(titates:.:_ ~at fu~ : Centrl!l. Septic System r~eiv~d. \Vastes . ~lliy: fr~m : fh~ adjac~nt ·_· .... · 
. : - .... 

·. ~ ·. . .. 

. .. 
. . · .. 

-· .. · ... ,· _ .... 
,: ·_, __ .. _ .. : 

_ ... ·· .. '·' 

··. ;-.: . Mont Enviro~fiienialR~~.etfi~tion S~i¢es · · 
.. ·· . ' . ..·· 

··.· ...... .· ·. ·:'. 

·.:-,,_ .. 
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. -.· A:dininistra#Qn ~uilcling (Mmn Office)~ . No. piantrecords exist that show cailstru~tion or'.·.-.·.-.· 
design specifica~oilsJor the septic system. 

. ·. . . . 

• Previous itiy~stigatiOII at' AOC G inCluded the collection of at,\ aqtieotis-phase ' .. 
· · _(supemat&!t) smlip~e (sampl~ Arlmin-B) from the septic tarik. ··A sludgesm;~le could not. · be o!)tained at this location because_ of insuffiCient recovery. . : Toluene, 

. _l,+dic:l)lotobenzene, traees of phenolics, 4;4,4-DDD,_<iopper, and zinc w~e-detected in_·_· .. 
. . . ·.the supetiktant$ampl~! MonitorwellMW-31Awas als~:iDstalledadja~tt~ th~.septic .· 

. · · · ~ysterri an<J was saillpled dllrlng the ECRA inyestig~tion to evahiate potential iriltJact to 
. ·· gr~llD.dw~ter from the septic draillage~ :·Soil. samples W~e riot collected· beca~s~- th~. depth 
' to ~oundwitter_iii the area was less thml 2 fecit BGS· duriitg the 1991 VEI. Arseruc, 

· ·._·. 'coppert ni~kel:.· zitic, arid 4,4'-DDT were detected at lev~ls exceeding tiie.Ne~Jersey - ··. 
· AWQC fu gt()UI1dWater s~ples ¢.olleeted·: fron1 well MW~31A .during July · •. arid 
· Augus(i993. ·. However, oilly arsenic \VaS detect~d at levels exceeding the NewJet8ey 

.· oWnA.: criteria; Ars'eriic. concentrations. in SI'<>lni<l~ater and. soil •. are ~levated- ~ss :ilie ; 
.· _·_··· Gr8Sselli ~ite. • · 

.. :.' .. 

. ·· -~. Th..e objective · oftJrls sam.pling ~vent is ·to- inv~ttgate. so_u· ql,lijity: ben~ath ·the drainage · 
· .. • .fi~ld at AOG~ fu aceor~ce_ With NJ'AC.f:26E~3.9(epii·an~to detetnuneif: ·fu.ainag~ ·-.-

··.·.·- .. 

. ·. i i. :~: i', . 

. :remedial, activities, .. · 

... · .. Soifsainples \\~ill: be collected using•a split-spoon sampler anciwili be advanced applyin~ 
. holi~vi-stem·a~ger irtetliC>ds following pro~e<tlli~s·d~tailed jn Sectio~J.2.3. Sathpling .. -·. : : .... ·. . .. : .. ·. ·' . . •, .. ·. •' . .· . : .. · .. .. . .. ' . 
eq~pmertf\Vili be decontaminated ~etween samples follo~g the proc6~ures Ou~Uied in ·:·· •. ·. 

· .· ·•·• Section 3; L5-, 

.·· ... 

: DuPont Environme~tai Reme!ftaiion · Sei-vices 
·,','. 

• 

•• 

' 

•• 
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FoUr subsurface . samples .. m-e. proposed; as indicated .. on. Figure 9. . The four ~aiJ:lples ... • 
·· (sa.Iliples GS:a.:or, GSB~02, GSB-'03, arid (1SB-04) will be .colletted at ~-depth of 0 ~o 

.· ·. 6 inches b.el~w the infiltrative surface; as defined iii NJAC7:9A~2.l. . . . . ,- . . . . . .· .·. . . 

Pre~ locations • for. t,:he Pr<>po~ed subsurface· samples :are shown on Fig\U'~ 9. 
Sample locations were $elected to represent the entire di:aixt field. The 1at~rai extentof · 
th.e drkm. field- will beverified in the field· t()' the. ext~t possible using a probe rocl ~r othe~ ·. ·. 
means. Actua1 Sail:lple lo~ati.oris "Will be biased based on prbfessio~al j~dgrrtent atid field · .. 
4ldic11tions of the. ;drain fi6fd iimits.- The depth of the.: infilkative sur£ace will be· · 

.·. d~terililiied ~·the field base4' on probci rod indidations. ~r visualob$ervations during soil .. 
·boring kst~lation, . . . . . . 

·:.·.·The· pto;osed S!llllple ·· locatibns ::m-e preliniinarY. and will )~ modified .based: on 
. field~det~~ed. draili field.liriuts' ~rif rubblei asphatt, or concrete: prevent soil s~ple . 

· r:::1J.7!t:rfut:=~00o:;;A~i£;it9:;3tA1;~:: .· 
.. . .· .· samples· will reti1ain as· close. to the pr()posed locatic>ns as possiple~. and moV~rttent will be . · · Jus~fied: in fielddoclimentatjon. • · ·.. . . . . . . . . . . . . . .. 

. . . . . . . . : . . . . 

3.s.J S~m;le Collectioia ~~dAnaiysis . . '. . . ,·,:· .. ·. · .. '· ·',.. ·. . . . .· 

..... • ... Ailer .· allgers. have been advanced _to.· the b~~& of. the SIUllP,~g JI1terv~ (below .•... 
infiltxi#ve $ur(ace)at each sample. location, smnple material will be collected from the .. 

· .· . ·· desi~at~a sample mterv~ ~d· pta~ed :into containers· swtabi~ ror ars~Iric anatysis.: ihe. 
.. sample col1tainers· \Villbe ~tai~ed:un~fl the. hol"irig is c:oritpletecl and: ~ilsubsequently b~ . 
·packed w coolers· for shlpm~nt to :the ·labotatbi};.: A· geologist Will Nisua.liy daS'sifY the .. · ·.· · .. · . ~alnl>~~· mat~atils~gthe ttscs .. ···Any ~inaining.drill cutfulgs,_~l bemanaged::in· ....•. 

·. accordance Witha site~speeifi,c WMP that willb~ prepared before field activities·begin.: . . . . .. . . ·. . .. · . .. . 
. ':, . ·-.~· . .'·- . . . . · .. ·. ·. 

. >. 

': :.·· 
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•, . . . . 

·i6 A;OC. H:._;North.(Chan.ge Ho~se).Septic System .· 
.. i6.1 Ba(!kground and. Objet;tive. 

. . A:ri in~tiye S\lbSurface septic tank and drain field are located in.· thl~ area. •·. The 
. approxilnat~ 1oc~tiC>11 'and · .. orientation of the drain field wel"e' pb~ed from an 
A~gust 10~ 1992, pl~t map (DraWing No. NJ-76117-SE)' entitied Pla~t Mapl· Sewers, , . 
Out[alis, atzdS~ptic Sy;teJ,zs .. ·The subs~face piping shown on the niap.indic~tes that the •, 

· .. No$ Se}Jti~ System receiv~d ~astes ~nly from adjac~ni Buildilig 13'3. (Change Hol.lSe)~ .. ,. . . ,· . . . . .. ·, .. . . . 
No · phmt reeor~ ·eXist ·.that show. constrUction or design ·8pecifications for . the septic 

. systelD.. -nllrihg.the \rm, n.~oli{iristalled shaitov,; monitor w~u MW'-z3A and oonected .. 
. ' a soil sample~t;thi~location. . 

·.. In the soil sample collecte,d S,t location MW~23A (at adepth of 0.5 to 2;0feet ·BGS), .. ' .. 
barillll1 .was c;t6tecteQ .at a ~oncep.tration •of 3,990 mglkg; which is . gre~ter than the . 
New Jers,eyRDCSCC· .. of 700.mg/kg .• c~driuittn.w~ also···dete.cted ut'th~'.soil· ~ampl~ .. 
• ·colle6ted from10cation MW;:Z3A ,at ~ col1~eJJ,tration- ofl.1 ~niglkg.- ·This restilfis lessth~ .· 
10 per~ent greater . ~ th~ ... New·Jersey · R.Dcscc of 1 mglkg. . The· .· EPA. 
d~~ument sw~s46. methodpipgy pr~tocot duplicate. ~eqUiremeQ.tin soli. is ·3s percent; . ·.. . . . . . . . .. .. . ,.. . . _·. . . . . . . .. . . 

. Futthettpore, in the septic tSnk Sl~dge phase sample coile¢ted from the ~eptic .tallk 
. · .· (BLDG13,3-A), padmium w1; no~ det~cted(less thm0:63 mWtcg). ~ecause the b~chriium . . . .' . . .. , . . . : ~ . . . ·. . . . , . . . .... .' . . . ·. . . ·. ·. . . . . : . . .. ·. ·. :· . . . . . : ·. . .' . : .. . . . ·' ' I . .. . . -." . ·. . . .. .'·: . . . . . 

.. :resu}~. at _·lqcaijon ¥W ·23A is . on,ly. 10 perceilt greater. than . the criterion; and because . 
. cacitnluritwas·notdetected iri s$pleBLI)Gl33:.A_~ .. no a~ditionEU sampling for ciidinium · is ~oiilttiended;~ff\OC·H .. · 

•· <~ s9il ~~~~ ~IIected ar fucidiOllMW-i3A di~ COnlafu. ~evated l.v~ ·of SOI!l~ · 
.· carchtog~c PMis such as b.enzo( a)pyfep.~ and ~bek.oca)arithracene (see Figure 10); · . · .. . . ::.·.: . . . . . . . . . . . 

. :-:.:··· 
· The · ~bjectiyes. of ihls sampllng evenr are to further ~~lineate th.e barium c'o~stifuent 
concentrati()ll~::·t~ re~f4~tl~l c#terhi· arollnd ·rocati~n Mw~f3t\ tfud to illvestigate PAH 
~oncentratioris ih soil .. · beneath the . ch-ain~g~ .field· .. at AOc H. in accordance . w#h . 

·.· .··•· ~JAC 7:26E~3:~(6)~iL · ·. . .... ;· . . · .. 

.·,· .. 

.' ·::.-

•••• 
.. 

; .... 
. . 

-::.>·· 

• 
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3~6~2 ·soilSamplef.ocations · 

· · Eight samples ·are proposed, as indicated on Figure 10. ·. Three< ~urface smnples · . 

:. •· (sampled~SB'-0.1, HSB-02, andHSB-03) ~11 be collectea. arotll1d:I~catiph iVfW~2.3A( ~t -. ·. 
···.· a d~pth of o;S to i ~OfeetBGS); ~d o~e subsWfae~ sample (~ample HSB-o4)wiii b~ 

.. . . •' •' . . ~ . -~ . . . ·- . . . . . . ·. ·.· .. · .. ' . . . . . . 

. . coliecied. itdjacerit to \ocationMw~23A (~~a depth of 2.5 toJ:Ofeet :SGS). iluiddition~ 

fotrr. ~~bsUI'fa¢~ s~ples (si!TI.lpl~HSB-05, HSB-06, ~~B;.01, ; $d' }isB~08) Will be . 
. collect~ ~t a depth o:fO to 6 inches bel()w .the .drain :field 'iiifiltrati.ve surfac~, ai;_ d~firi~d · 

by·NJAc7:9A-"2:l; . . . . . ..... · ··.· . . . ·. - .· ... · . .· .• 

. .. · : .. Prefuili,nary-locations for. the prpppsed surface·. md subsurface samples .ate· shoWn on.·· .. 

· .· Fig\ireJQ;. Tile Iaterat extent of th~ o,I'airi fieia will.be :verified: in th~ ·fieii(usi~g a<probe 
·. - . ·· n~ci ~1\ other J:nean.s. ·.· Actual sample locatio~ will be bia$ed . ~aged. oh pri)fessional .. · . 

ju~gt1len~ and~ :geldindicati~l1S of drain fi~Id ~tsfor th~ fo~. ~llin-. p~ld ~amples; ahd 

.~. . .. 

. . .. · .... . 

•' ·.· ..... 
... :·· 

... -.:..: _: 

• · ... •-·. on dfafuage patterns, discoJore<i soil, str~sed. vegetation· and_· other fi~Id. indicatq~ for · . 
. ·. oth~r s~ple~; 'fiie subsurface satl1ple-adjace~(to the m~nitor w~Ii (locaticin;HSB-04} · · 

.. . . . . .. .. . . . .. '. '· .. ,. . . . . . . .. 

• Will be· .coll~cted · appi<?xill1ately ·2.fe~t fro$ the ·well and s111Tolniding· concrete· pad;~·' The . 
loCati~n ~ri reriiaui as close , as po~sible . tti ili~ monitor 'N~ll and: pre~o~s smJ1{>Ie .· 

· · · i()catio~' ··. ·. · . .. 

Tlie pr.oposed • sampling: locatiollS ate:p~~linfuiaty · m{d•)ViU. be modified if fi,lter m~¢iia1· ·• _· ·· 

·· ~~~~t;;!:iti:uzu~tl~t~~-=i:::~it~f.~~r. · . 
. .. ·location \lVillbe .rel~cated. in an .~ea Wi~o~t a surface ~lirz.ier.· that Win :stilt fill~~ ·a .. d.ata' . 

· .. poiJit for delineatio~. • A~y rimv~ JocatiQn Win ~e ~ 'ctilse te>' tb.e· pt()ppsed· location as · 
. . . .. · possible; an~ movement will he Justified in fie~d doctunentation. 

· • 3~ 6.3. Samp~e Colleeiiim ~ndA11alysis 
:,, '. . . . . . . . . .. 

:: .··.: 

-~~::: ~-
.. · in. cooiers ro~. shipment to tlie laboratory .. · X 8e~iogist ~m vi~uali}' ciassi& ~ampie 

,''' ... 

._-:·_· .. · ... ·.·. ·.. . .. · ......... · 

· ... . -:·: . ·_. '. : : 
·-·; .. : 

- ·' .. , _.'\·: ; . . . ·. ·~- ... \ .· 
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. . . . . . . . . •' . . .;· 

matenalusmgthe USCS~ Anyrell1aining drilLcuttings wili be manage~~ accp~dance 
with a site~specific WMP that win be p~eparedberore fietd activities begin; ·. . . 

· Each sampl~ will be suhzlritt¢to a NJ.DEP-certified .labotato~ and will be ariaJyZe<i ·for · 
the co~ttie~ts .· described m· Table3 using the. EPA doc.umentSW "'486 .millYticat .·.·. . 
metho$ .defill~ in App~dixD; · SUl"f'tlce samples collected fmnl AOCH .·· .. · .. 

. . · . (samples FISB~Ol,> HSB-02, and HSB-OJ} 'will be analyze(! fcir hariilm> :Subslufac.e ···•· 
·· s~pteHSB-04 ~n be collected ~d analyzed for barium and arsenic (arsenic is being . . . .. ,.... . . . . . . . '· . . '· ' . · .. ana!yied as part. of d~lineati()p pi"clgr~ for siteWide constituents. ofconcet'n); · Samples .. · 

.·. . collected frotit the drain fldd (~aniples HSB-bS~ HSB.;06, .asB~07, and HSB .. 08) w!ltbe .· 
. . analyz~d f<>r l;l;ps\Toc~; . ·. . ·· ·. ·.· . 

" . 

·· ... : .. .. 

•· · ..•. 3. 6.4 S~mplilig Procedures a.;;f! Decontmnination. . . . . ' .· . . . . . 

· ... 
. ,· 

So1ls.amples ~11 be collecte,d using. a gplit-Sp:oo~ · s~pler and will be adyanced applying· · · 
hoilow~stcin auger .. metbods~ ·.as outlined: izt·.•sectio~3.2.3 .. ·.·Decontamination will be ·. 
con,~~ctedin acCprdance with the NJDEP .1992 Fi~Idsa1npltng' P~qced~~is Manu~/. aiiq · 

· Section 3 ~1.5: ·. .· . 

. . · 3.7·· A,oc l4orm~r:npf and'_Met.hoxychlorl\fan~faetiiring ,Are~.·· . . . :. · .... --:.:-. ,·'· .· ·., ... ' : ·:· . :' .. ·· .. ·. : . .-: .. ··· ..... 
· · • 3~ 7.1 •• Back~ound a.nd Objedth,e ·.··. ·· 

:. 'rin1' andl11ethoiychl~r weremiUlUiactUred 'and ~torecfin this area~ -Figtrre ll.shows the 
.. ·· ~;: .·layout.of•the.forttl~buii~gsin this :~~befor~···tll~it· deniolitiQn.be~e~.l97~··and· .. · 

. · ·' · 1978. No pl~trecor(fs ()t plans eXist that show the·detail~d construstion:~r the~btiil~gs, 
. D.tinng the_years of mantifacturllig, a taifroad spUr rari. atot1g the not:tbein side ()f the ~ea, 

.. ·.. . . . . ·and a shippillg dock. Wa5 i~catede~t ~f th~ manufacturing area. • QV~. the ~ast ~0 year~ • . 
··. • .. ' ~sine~ deniolition, 'tb.~. ~a. ·has p~bably been i-eirRded 'several tirpes; r¢stittili~ in the .·. 

. . . ...• : redistributl(m,of p~~~ti~y c~nt~ated soil. . . . . . . . . . ( .. . . · .•.. ·' .• •. : ·.. . ·.. . 
:• ' • • ' • , ' • I ' • • 

,• :' ' •: • • ~·' 

. ···:·:· 

· DUring the VEl, a soil sample was collected at location MW-24A (see Figure '11). T~o .·.· .. · .·· ... Q · ... · ... · .. ·. • additionru VEl. $ainple lo~atiollil (locations SP~ 1 [A S:fid B) .and SP~2 ·.[A ·and' B]) ·. ~er~ 
) .· . . . • .. . selected based ori a review ofhi~orical in~ps, ~erial photograph~ .. alld iilterviews vvitli .· 

.. ; ' .. , ~ 

~• 

•••••• 
. . 

• 
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.·· .. 

. site personnel. ' These .previous soil samples were collected Within the footprint ~f,tlle . 
. buildings. san1plesSP~L~ ~d SP-2A we~e collected from ilie 0-. to. ~~ihch.d.epfu 

.. , : 41terval; ~d sample SP~fB was col~~~ted from the 3- to 4-~oot iriteiYal. S~pl~ SP-2B ... . 

soil was 09llected. ~elow ·~e w~tert~bi~ from 'the 4-to {;;.foot mt~rval.. The apprQXnnS.te ...... . 
. depthto:groundw~t~ris45to5~5feet:BGSnearwel1MW~24A. . .. ' .. · ·• . ·. . 

,• The ()bjectives . ()f t}lis SalllpliD.g . event .• are to •.. further·.· ~valuate th~ soil suriot1Ildirig the · .. 

fo~er·.'bUildings andto·.·fuliher 4elirieate·the constituents· ab;eady qetected insoil•to the · . 

.tesiqerttif11 criteria. ~ight neW surfaCe,soil s~pliriglocatiQns:are pr~posedto deiin~ate . 
: the ; COI1Stltuen~ . dete~ted at J~cati~~s.s:P~~A; , SP-lB~ .. itrid:' ¥w~24A .. ··• . Because .·· 
. loca#on~·Mw-24}\ and ~P~2A Rl"f3 in close. prmcimi1:yto one another~ ol11Y, f~ur saniples 

······:~~~.~~tin.::~~:J);~ .. ~~·-~~~~t~~=~:t"t .... · 
· · ':'¢nical!y d.elineate specific m~tals in th~ soil !)e~ loqati~nMW:-24A/1\Vo sain.pl~.are .. 

. . . :. ~ . . . 

···•··. ~u~Z:0~t=~~=~~~znz:::*t~~~:UJi: 
· ·.·. .. · .. · · · · nJ;~ihoxyc}ili)r. ]Acatio~siSB-02,.·· ISB-03; :iSB'-.07 will.· also. clid 41 d~lineating ·previol:ls · ·. 

S,amp~rifl. data~ . Sap:1ple ~B~06 is als~ (ieslgriated a8 a deH11ea#op ~O._int for: sit~~de .. ·· 

constituents ofconceni. . ' ; ' .. . · ..... : . .. . . ·. .· .-::· .... :.... .. ..... 
. . . . -.. .:·. ''· ... · ·:·,. .. ·: 

.. :::··.·.·.. .. ·.:.·: 

. · .. •. S.ainp_Img.procedures ·and decontmrunation proc~dures ·wilt fono\1(, pro~edl!re~ detailed 111 . · · · 
·. :: S~btit>~~---,3-~-f~3- .. ~~f·3-~1:.-s.~. · -~-- ~-,_·· .. .,.:_ · __ : .. ;. · · , · 

.·.·:··· . . · . '·-....... . · .. · .··.: ··.:·-_·. 

··,:: 
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3. 7.2 Soil Sample Locations . . .. . . 

Twenty~ four samples are ptoposed, a8 shown on Figure 11. Five soil saillples· · .·· 
. · ..• (siUliples ISB~Ol, !SB-:04, IS~-OS.JSB-06; ISB-08) wUi be collected within the. f()ot}lfuit ··. 

()fthe pad to d.elineate elevated concentrati()tts ofspecific metals detected duringpreViotis 
·.sampling·· events. .The sample to .l>e collected ~djacent .to .mqnitor. ~ellMw-24A . 
· · '(lq~atiori lSB-05). \Vm be • coll~Ctect ·approximately . 2 feet from the w~ll and·· stil"ro~dillg . . ·· . . . .·· . . . .· ' .. . . . .... · .. . ... ~ . . . ' 

... co~cretepai:L. The ~ocation wili.remmn as. close as possible to the nl<>nitor welllocati~n .. · .. ·. . . ..... · . 

. ·•··· .. In ~dditibn;•l9$oil.s~ples will be collect~d SU1TO\D.l~g th~.p~d ofthe forinet: bu.ildiiigs·.• .. . .. . . . ·. . . . . . . . . . . . . . .. . . . . .. '... . .. . . . : ~ .· 

. · .. to asseSs wh,ether any m~taiS or pesticides aie present; in so1f at conceritratlons above the .. 
. ·.· Ne~J,ersey RDCSCC, In ac~ord~~ wi~ theNJri.sR,samples ar~.locat¢ adj~ce~t to ' . ~ . . . . .·. . . . . . .. . ' . . . . . . . . . . . . . . . . . 

. . • ~d. surrounding the pad. Because the area has not been ail active. manufactiu1ng an4 . ·· ·.· 
. . .. ' ... . . . .. . . . . . . .. . . . 

.. stor~ge. area for nearly 20 years an4 l,)ecause .tl1e soil lias been regrad¢d/a waiver of the . 
NJIRSR (NJAC • 7:26E-:3.9[b] i) f~t the n~b~ ·.·.of sbil. sampl~s ·. around thtt pid .. · is ··... . . . . . .... · . . . . . . ... : . . . 

• 

~ requested;. SojJ•smnplinfis proposed a£ a reduce.q.. fr~quenCY offour-:samples persfde, · .. :· . • 
~wv. · .. ·except ori the northern and eastern sid~ wh6re the poten~al fqr spills. during ptoduct ·.. . ' · 

, . ·. loadmg.and .wlloaqmg is greater .. Five soil: sal!iples Will b~ collected on the n()rthern sid~ 
•.. · of the pa.d' (aaj~~nt to the fo~er raiko~d sPin:)~ aiJ.d si~ sample~ Will be q<>Uectet;f' O)Jthe •. ·· ... : .· 

.. .. eastern ·side ofthe pa,d where ~· ~pjppihg dock w~~loc~t¢d. ~catlorts I$B~2l allcli~.B~22 " 
... · .... ar~ loc~t~ Witlun the ar~a of the former &}ripping doCk:. (see. Figure 11 )~ . Ba8ed on the· · .·.·. 

. ·. •· c~e~t ~ti~e.; status ·of.· the. ~e~ . the· ··~r~P.os# • ~umbe;_ ·.of samples 'is ~oi#i~er.ed. • .· . 
. .• . • s~cient to determine adequately if acti\it;les. froriithe m~~turi,ng anci sto~~ge areaS, 

.·. · hav~ •aav~~ely impacted soiL qUality surioinidUlg the p~: Based ()~resu,lt~ :of the · .. · · 
· ··. · ··•.. . . prbpos¢cl. ~oil saniples~ addition& sampling arid atlalysis may be: rie~e~sary'to delirl~te' · · . 

. · · constituents. c)f.toncem in soiL.. .. . . . . - . . . . .. . > .. . . . . , ·.· 

...... 

· .The ·prpposed sa.ntpllilg Iocatic>Iis are preHmiriaij: ·and will biased b~eq on disqolored 0 
.. ··· · .. soil, stressed:v~getation; drainage p~ttems, alld other field illdicatoti:. SmPpl~··locati~ns··· .•.• ·.· . 

. · Mil Rl~o ~~ ~bdified if:iubbie, asphalt, or con~~t~ prevent soli sainpi~ c~llecti6n~ Tlle · .· .· 
.. . . . -·· .·. .. .. .. . . . . . . .. · . · ..... ·. .. ··. . 

sarilple wil1 :he rel.ocated in an m:ea Without a slliface banier that Vvi~l'sti~ ~~ow a dat3: . : .. 
· ..• · -p~ilit for4elliie~tiol1; 

. ~ . . 

:. .. . . ...... '. . .· . 

DUPont Envirorzm~talRemediation Se~ices ·· 

.~ . · .. ·.:·. . 
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. After the auger ha5 been advanced to the begimring of the.· s,ampliilg interval; the •s$ple. . 

materia! ~n th~n b~ colle9ted fr~m the ~terva1 and ~lEiCed in.to ~ container'st+.it~leJor · . 
. inorgairic :andpestiddes ~a!ysis; . The sample ~ntahiers will be ret~e,d uiltil. ill~ .boring. · ·· 
.. is c9mpietect ;\ geologist win visUally classify the satppte ID.aterial )Ising tb.~ uses. ·. . .. 

·-:: 

. . .... •· ~a~h sample. Will be sublpitted to a. NJOEP-c~fied laboratory. ~d ;\Vi_ll be inal}':Z¢d for · .. • 

··. ·. ~~~ortsfituents ···d~scribed .·u~mg the EPA doc\liilent SW ·846 at1atyticai methods•· defined · 

in A.PPen4ix6, Samples wm be analyzed f'o~ the. coM}tueiits'shbviil.inTabi~ 3 and Oil< 
. · · Figure n. . · 

· · 3$ _AOC J~FormerNoi:th FuelOilStQr3ge Tanl{S 

'3~8.1 8ackg,.~unf! ~~d Objective .. · . · .• 
. ·. '· 

.·• AOCJ. ·.is ··located. within ioc K {Former Dispo~al J.\fea) and P.reviQ.usly. cpntruned ... · .. 

··.···~bovegrollildpetroleum fuel t~::hlad~tion,:tlll-ee tanks~fso<il~ stYrene Sulfrimite .. 
. .. . . ·cssS). still bottoD1swere temp:~rariiy-buried in)~OCJ. iii i993,siX. shalto~ ~oif~~ples ·· · 

.. ,~~;:~e·~~hl~!:~?E:Smcr3~:;:t~~ . ·. : ... "· . ·.· 

. . . .· .. 
: . ·, . . . 

··. . ':··. ; 

. . . ·· .. 

. . · .. 
. . : ·,.,··. ' ·. b~nzo(a)anthra~ene/ b~(a)~yrMe:- benzo(b}flo~thene,' ideno(i,2,3~d)pyr~, and . ·· .• 

chcysene(see:Figure12); ··· · ·· · ·· · ·· ·· · · ·. 
. . . . . . : . ~ '• . .. .. 

: .. , __ ·_: .. · . .--·· .·., .. 

· · ·· :· Soil samp~es w~e col,ected .at m~nitor \velisMW~25 and MW~35, w~ch are loc~ted •· . . 
. .. '·· 

. · .···.· ••··•···. ·.· ~)~:~~~ ~~~~5;deno«.i!~;;::·;~t.~Yf~ · 
.· .•..• · .. ·.·•· · > · d.e~eeted · ip s.oil ~t level$ above the New Jer8ey RI>c::sqc: • .PAl:l·ct~tectioD. limitS in . · 

. $ampl~~ from locationMW -25 . we~e. above the. NewJei:sey ru;)cscc~ .•. Althougl{ . th~ .· .. · .· . 

·.·: ~~cirt6g~Ilic:··:PA.Hs are·· sitewide.•~onstituetits·• ~r.ooncem, 'these c:()~titite11ts·.niay~ be· •..... ·. 
··• ·•·. directly ·tel~t~d . td , . activities . at this·· AOC,. therefore warran~g · delirteatioij·· on . an . • . 

. , . ·• .. ··: .. ··.·•··· •·· AQC~specific.basis. A.t location Mv{ .. zs, barium and:~driutim ~~- aeiect~ci- ~tJevels .· 
· ·· · ·· ··. ·· · · above theN¢w.Jerse.yliDCSCC .. ·· ·· 

jc_D)•·.······ _.-
. '.··· 

. . ·.::.· :.· .... *' 

· · · · · DuPqntEnVironment~zlie7,1ieditJ.tio~ Services · · ..... . 

·:·,.··: ..... ·.·."·:·.:· ....... 
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... •. The objective of this' saniplilig event is to further delineate ~e constifuents t6 residential : ... . . 
criteria. Eight new srunplillg locatioru are proposed to delirieat~ th~ inorganic ~d_ p AH . • 

. constitu~ts cietected. at JocatibnsSS~3; SS-4, MW-25, and MW~j5.·. 'Because . 
. locations MW~2{ MW~35 and ·ss-3 ~e in close proJtimitytci one arioth~;· oiuy Urr~e; · .. · .... 

. surface . samples (JS:a-o 1, JSB~05 ,' mld}SB~06) will be collected to . dcillneate . th~ •· •. . . . . . . . : . . .. . . . . ·. . .. · . .. '• 

. . coristitu~nts Jatepu~y. A sh~low sampl~ (JSB-08) will aiso be collec~ed to the south of' .· 
.' •' ': •· '•' . ' • • • • I . '•' '• 

... location- $~-4 to lateratiy diiineat~ the P AHs at this )ocation. A sample will be cqUected · 
.· . nearp;eviohs sample iocationsJlocations SS~3, SS:-4, MW -25, and MW~3.5) to vemcally .· 
... delineate constitUents. of concern. . . ~· 

... ·.· Sarltpli11g proced~es and decontamination procedmes wiil follow procedures detail~d in ·. 
Sections iL3, 3.2.3, and 3.15. ·. _ . . . . . . .... _ . 

. Eight soil s~ples ~e proposed, as irid.l.~a:ied ort Fi~ 12 (see TableJ' for a suminazy of .· . 

. theprop~sed anal~e list' and proppsed sampling d~ths)~ •. . . . . . ·.:.,_. .... . . . . '• : .. ... . 

Three smrt~les~ ~11. be· criiiecte(r:and ·anal~ed for PAHs: . One. soil's~ple .· 
· (sample JSB~08}Will be coli~cte(i,toth~ ~outh-ofsampie:ss4 at a d~th ofOSto·Lo feet·· .·. ·. · ·. . ·. . .. -. . . .· .-.' . . ·'. . ... . . ··... . .· .·. -. ·-· . · .. 

· · .· · BGS ... ·'1\v~ ~()il s8liiples ( smples ·JSB Ol .and JSB-06)Wilf be ¢olle9it# in the ce11ter of •. · 
.· Aoc i; ~()und :lo~atiorisMw~2s, MW~35; and ss-3 (alilo at a dq,thofO.s to 1.0 ·feet · 

BGS). Asarllpl~ ls propos~d ~t:location JSB~OS banum:alidcadini\lln anatysis: S~ple ' i .· 

· .· .. location8 JSB;.O 1:~ . JSB;.OS, JSB-0(;, .lllld JSB.;08 ~e p~eliinillai; ·and lnay' be adJusted •itt 
· ··. .. .•. th~ field :bas~d oil discolored · soii~ stressed vegetatio11; drairiage patteins, or ~the.r field · ·. . .... · . . ··-. . . . . . . . . . ............ ·: ·' 

. ; •'. ·:· 
... · 

· ·.To •verticailf <f~line~~~ specific P AHs. in AOC J; deeper soil samples. Will ,be collected at .. • . : ·. . . 
. • .•..• e~ch sampl~g'lbc~ti~n: At lo~ati~ris $S~3. and SS4, soil sampl~sJSB-o4;ai1ciJSB~07 . . ' 

WiiLbe ~ollectl~d.at-3~5. ~o 4.0feet BG~>. Atlocations·MW-"25 and Mw~3,5, de~~ soil 
· :·. _ .. sample~;· willbe collectecL · The sampl_es to be colle~ted adjacent to the Illomtor.wells·. 

-· 

.. 
. ~. . . .•. ' • {JS~-02' ·arid :JSn-03 j Will }Je .. cc)lle¢ted approxinuitely 2 feet . from· -th~. ~~ll ancl - ... · 
v • __ ) .. ···. 

. . 

."·:·. ·_ ---· _-. 
.·.·- .. . .. .· .... ··' 

.·. · ... _· .. :_.· .. 
. . . ·: . 

. . ·.·· •.. •·.· .. _::: . . :·. . . ·: .. · .. 
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· · surioundffig concre.te pad. The location will remrun. as clos~ as :possible· to the moW, tor 
well iocation. . . 

The proposed sainpllng locations will be modified if rubble, asphrut, or. concrete pi"eyent . 

~oil satl1pte coll~tion: Th~sample location will be relocated-in an~awithout~·s1nface · .·· 

····.barrier that will still aU~~ a dah1 point f~r.delin~ation~. An explanatiort for relocatio~wi.11 · .. 
bei~Clud~d·in tlie field n.otes.: . . .. . . . . . .... · ·. . .. 

.back: iltt6 'the'borehole after sampl~ .. collection is complete. 
.. . ·.;. . ,. .. : . . .· ... ·· . . .· 

·': ... :: . 
·._ .... :: .. .... ·, 

EaCh sal:n.ple Will be st~birrltt~ to a NJDE:P~certified laboratory aD.ci ~ be !lllalyzed for 
0 '' o' 0 0 0 0 0 0 o' 0' 0 0 'o ' 'oO ' 'o 0 H ' 0 ' ' 

th~ co~tuents descpbed usiilg. tlie E~A: d.octttnent SW .;846. anaJ,yticai>me.thods detmed. · .. ·. · 

4t Al'~eri<li~n: The_ follo\\iing ~atysis will b~ conducied: .. . · ·· . . · 

·a Sampte5JSB""03and'iSB-QSwill-be'anruyzed.rm;barium~dbadn,hnn. · .. · .. ··.· ·. · ·· .· 

·.· •.. '·, . 0 ' S~pi~ JSB.;o.h iSJ3.;02~ JSB~{)4; Js~~ofi~ 'JS)3;:7' mld isa~os. ~llbe al1~yzed' .• '. 
• · ·· Jor the foltowmg · carcinogemc' PAEls: .'ben.io(a)antbtac~rie~ · benzo(a)pyrene, .· . 

. . . .. bCnzQ(b)fltioranthene~ benzo(lc)flticmmthene; -·dib~(~h)anililicene, · 
· · iden(}(1,2,3~cd)pyrene~ ~dduysene. · · ·· · · ·· · · 

. .· ,· . . . . :· .. · . . 

. · .i9 AQ<tK~jf()rnu~~ l)isptisal Area ·.· 
·· · · ·· · /~; 9..1 .Backgroupd aiid Obj~ctive 

. ,· •• ·•• •• ';. 0' . • • • 

.·:·., . 
· .. ........ _: ··, :: ·.: 

' .. 

·····.·····•··••······~~t==i~~~:a~;~~~=~············ 
.. ': RDCSCC: CamtuUlll and zfuc· were also detected at, locatiqnMVf.-1'4A. 'above !~e 

··:· . 

. ·. _::··· 

·-·: 
.·· .·.':' 

· DUPontBnvir~nmlii!t~i-Re!_n~diajlo~§~Mitces · 
•' ,. , .. 

. -::: . ·· .. _···:_·>:·:-....... 
·, 

. '··· ... :· .... 
. ·.,.;:_··, .. ·· .. 
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. Nevv JersefRtiCSCC. Durin~ the ECRAinvestigatiori, lJadclitio~ soilsample~·\Vere 
coll~cted.. . At sample points SP-4A and SP-6A, ~admium was detected above the 

.· ·. NewJci:sey RDCSCC; Iri addition to the c~i~ detected at these tWo 1ocatio.ns, ~illc . 
and antUnony_ Vl~r~ d~tecfed ~t_ Sanlple point SP-6A above the NeW !eisey R,DCSCC. . 
Hexachlorobenzene and .ll1etho~ychlor w~re def~ted; at location SP~4A ·atc()ncentrations ·. •. · · 
above th.e. criteria: . Methoxychior WaS detected at lo~ati~n SP~3A above the New}ersey .. 
-IGW.ntiinb.er8 .. · .. - . . . : ~-- .. · .. : 

.. ·The objective ()fthis··samp~g···ey.entis to rw:th~ deiine~te th~ constitue.rtt$ to re$identiat·· 
. cf:iteria~ ·• .Eighteen· :additional•·• soil _sampling.· locations • are ·-.proposed··-. to. defuw.a~e the _ . · 
-·.·conStitu~~ cletected.inAOC K at .. ccinceri,trationS. above~e.criteria .. · Tbree::s_8.1llpl~s· are ... _· .. 
propo~ed -·to delin~ate the -Qonstituents lat_erallyj"6r· ~acl1 of the. fon6\\Ting ~ampli11g ·.

-· ·• _._· ~locatioris:: ·MV\r~9A, SP-3,A, Mw:.i4A.,•andSP.:4A 'fwo.samples will be. ~()ll~ctedto 
>d~lineat~ .locatioti SP-6A laterally. • A deeper s(>il sampl~ wilL 'be C()iject¢d at . . . '· . . '• . . . . . . . . ' : .;,, .. '· . ;· . 

:e· ... ·· locatiqns :Mw-9A, J\1W~14A, ap,d SP-6A :to vertic311Y· ~elilieate specific con~titlients at . 
.. ·• ~ese loc~tiqn8:: · · 

:''·,: .. 

· · · . · Sainplfug and : ciecop.tmrlnation _ ~ro~edmes - ~11 • follow protocols \le~too· i~ 
Seetions:3.1.3,;3.2 .. 3, and.J.LS. .. . . . 

. ··.·' 

·. "3~9;2 SoilS~mpleLocations . .. . . . ........ : :·· 

Eighteen )ioil ~apipt~ .. are -proposed to delineate· co~tituents of concern: m. :s~il, . aS 
·· .. · ·. indicated-ori Figutef3:·. Foln1ee11. soil sample$ .\viiJ be.coUoo.too at: .~t_d.epth of-o.s··to 
.· :· t.Ofeet BGS; Three shallows~il samples {sa.mpie5 KSB~Oi, KsB~02,_i<sl3~03)Wl.Itbe . 
. collected arollrid. iocationMW:-9A,. Thiee sh8Ilow. soil Satllples (sampl~Ks.B~os, .· ·. 
KSB~06: .riB~o'7} \ViiL be· coll~ted aiound .. location MW -~14A .. Three ·• Sha116w ~oil ·.· · · ' . 

.· ·.· ·. silmple~ ( sampl~s kSB.~OQ;. KSB:-10,. KSJ3-ll) Will be 'collected arounci J~c~ti6h:SP~4A. .· .·· . 

. · •. thr~e shan9w s6itsarriptes (samples.K8B~16,Ks:a~l7, ks13~1&)Winbe¢6neeted afouiict . 
' location. sK3A.; Two ~shallow soil sampjes . (sa.mples KSB~ 13 and KSB~-i4J Will b~ •.• 

collected ·ai:o41td l~qation SP-6A. .··To vertic~lly delifieate constituentsin{\QC t;'.deeper .•. :.··.· ... ·. · 
.•.· ..• soii- sampicis.' \\'ill :be collected. at. four sampling ·lb9atio~s; . At -loc~tiori MW~14A: i ... . 
. ·. (sample K.s:s-os)~ { soil sample wi11 be collected at :to to 3.5· feet -~Gs:O At · .···• 

·• · D!4'oni EnVii'oninentalR~mediation Services~ · .. "• .· 
. :. ..-' . :.. . ~- . . ..... < •• •• 

. · .. ·-:: 

--· 
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.. ,- .. 

. · • location SP;,6A (sample KSB"i.5), . a soil sample ~ll be· collected ai .2~~ t~ ·3.;6 fe~t BGS, . . 

and at location Mw~QA (satnple KSB-04)~ a s.oil sample wiJ.l be collect~d at· 2~0 to · .. 
~.5feetBGK Methoxychloris v~rti.call)' delineated at lo~ation $f-4Aby$~pleSP~413. · 

resllits .. ijowever, an additional cieep ~ample· (sampie KSB~ 12)is.proposed~t6. ~ertica}ly . 
. . .. . '• . :. ·. . . . . . . . . . . : . ,. ' . ' . .. 

··.<ielineate h~xachlorobertzene arid cadmium~. A··deep~ soil .. s8inple wdl not ·be·. collected ..• 
. .. . . . . . . . . . . . . . . •' . ·, . 

. · .. near location SP'-3A becau8~ conStituents· are yeftically deline~te,d by th~ SP~3J:l. s&nple · • 
· • (see Figure 13). · .. ·· ... · · ..• · · 

. · .. ·: .... Saniplelocations surrquriding the orlgiliallocatio~s where th.e crit~~:Were:c;,xce~deo are< · 

· · .. approximate· (se~ Fi~eh) .. · •. Actllal:sa#lpimgl~cations~iU b~•·.biased :Jjase<f• ~n·. 

::::. ~; ,:;ttove=:~~~!:·:::~~c:~i~;~········ .. 
:anti MW-14A(samples K,SB~04 .lllld ~B-O~)wiilbe colleeted appro~t~lyZJeet frOm· . 

. . the well ari.d 'surr<>undittg' concrete pad$.: Th~ lodatio~·Win .remain. as cl()~e as possible to . 
. the m~nitorwelllocation •. · 

: . : ... 

. . .. ·The sampfu1gJocations may also be modifl~d ifrobble, 8sphalt~ or COl1¢ret~ prevent SOil . 

. . • 's~ple·~ollection. The sample .lp~ation Will·be_r~locat~.in an ~ea:\Yiilic;lita>.sutface . 
··· ·• b~~r that •. wiil·. stilt allo~ . ~ .. ~ti .pohl( fot deliile.atio~. ·· A· moved itication·· .Will be 

eipim,ned in' the fielcl'notes. ' . ' 

· .... ·. 
: :-

'· •' .. .·. ,. ' 

. . ~~; ~,; 

········•·!5~~s::e~t7E=~~~!·E~£·•··. 
-• • .·· . prepared~ before fieldimplemetl.tatioi .. ·· · ·. · . · < .. ···· < · 

: · .... · .. : .. 
. ~ . . . . . . 

···· •.. ·.:: 

··. ·.. . . ~ · .. : 

'···,,' 

... ·. · ... ·. 

... , . 
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· .. Each sample will-be submitted to a NJDEP~certifie<J laboratory im.d ~ill be mialyz~d for, . 
. . the ~onstitu~nts .. described using. the EPA.· document ·SW~846 an~}itical :methods defltted 
in App~ndix D. The followinganalysis ~ii be conducted: · · · · ·. · ·· 

. o .• Sampl~s KSB-0 1, ·. KSB-02~· KSB~03; and kSB-04 will be c~Hected ~d aliij}rzed .·· · · · •· • · · 
for barium. · · · · · · ·· · · · · · · 

a . .SamplesKSB~O~, K$B~06;KSB-07, and KSB-08.Wili be·coUected andan~yZed ·· .•.... · .. ·,. 
for barium, cadmi~ arid Zinc:. . . . . . . ... . .. . .. . . 

. . o. Sample!; KSB-:13, KS~~l4; and KSB-15 will· be collected . and analYzed for 
cad:mium~ antimony; and zinc: . . . ... ·. ' : .. ' 

. . . . ... . . . . . . 

• . 0 . S'ampies KSB-09' KSB~ 10; and.' ·KSB~ll' wiu•· .b~ collected . and .. analyzed ' for .. · 
cadrill\m.l,metlloxych1or, arid hexachlorobeniene. . .. · . . . . . .... ·. . . ·. . . . . . . . . . 

· o Sample KSB42 will be. collectecl and ap.alyzed for • cadmium a.ttd . 
· hexadiiorob~ene~· · · · · · · · · · · · · · ·· 

. 0 sam.plesK$B .. l6~ KsB:l7,<1J:l}d KSB-:-lS will be··collected and· analyze<i for 
.· riiethoXrchlor. . · 

.... ·· 3.10 A.O~ M; :W~de BrothersY~~d · .. · ..... 

3.10.1 Ba~kgrpuntl ~nd ObJective·· .. · .. 

. .:J6:-:;~~=~=:c~h'~.~F~t,er::::dih:W::~7~~=: . · • 
' .. · . propoS~d to :detinea~e b&iiml, -bezylll~;. ~d. c~diniwn det~qt~d ,at .. AOG:tVt,'•.Tlir6e . 

swf~ce ·. satllple~ ·: ai~' proposed · to · delineate · the . conStituentS Iat~al1Y. -~olilid .··. 
1~~~tion-MW27A. A subsmfate ~ample will be collected adjacent to: w~liMW~7A. to;,: · .. · · ... · 

H ' oO : 0 0 0 ' ' ' ' 0 0 o, 0 0 0 '0 0 ·~ •• 0 0 ' H 0 ', 0 ' 0' 

ve¢clilly deli!leate ft1e ¥organic ~o~po~ds at this loca~on. ..·· ... 
·. ·. ,.:· 
.... : . 

•' -: .· •' 

. Surface s~ples-Wiirh6 toU~ted us~g a.hand. augerfollo~g. th~. Samplirtg··ptocedtu'es . '· . . .. . . . . . . '. . . . . . . ' . .. . . . . . . . . . . . ~ . ' . 

· ·.· outijned ill S~ction 3·: 1 ,3, · The· subsurface 'sample • will :be collected .using ~·· split-sp~oA 
• · ...• Sampler .aild Wi11 be· ~dvanced. appl~g. hollow.:stem a~ger. 'methods . folltrWing ·~e 

··. · .. ·:: :- . .. 

·. Wo~t Envir~nmenta/Remediatid~ Services • 
.. · 

·::: '< 
::· /'· :·· 

. ' •••• • 
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. . · P~TH AMBOY .-

SINCLAIR . 
. RE:FlNING 
·ca:MP.Arrf 

. · .. lll:oupont GRASsELLI. 
... ··. PLJ\NT ~ROPERTY 

0 . _.,.:.;-.::;800 . 
·i I· I 
··~INFEfT 

ISP/GAF·. 

·.".· ·:·:··: 

GRASSELU .. 
· POINT .. · .. ·•.· . 
• INDUSTRiES ·•.···. 

----'-~..,._-;_-...;-. ·alv· OF·.· . 
.. UNDEN 

·--· 

PSE&G 

. . . . SUiiURIC . ACID 
·. · ... TRANSFER· .. OPERATIONS .. 

.· 2 ,• 



eErae.it· .. 
. TOLUEI>IE · .· 
ETfM.BElttNE .. 
lCYI.ENES (TOTAL) •· · 
~ .. ·.· ·· .. ·. ·Ac£NE. 

=~PA~Nn.£H£. 
\ ··. \ 

8E~8f1 UORAHil!EN£ CHYSEiif . . . .. : . 
DIS£NZC.a.IMNTHRAcENE 
~OC1.t~cd)Pm.ENE .· · m \ \ 

\. 

K7.4 .·· 

. ·•x.a>t.··.· 
. < . 

.• X 7.3 > · · s·c A.. L. E .. 

----
....... ·.·.sOIL .. •··· · .... ·. xe~1 TOPOGRAPHIC. ELEvATION .• ·.. . . 
.·· · ·. SAMPLING PCil.f.rr · BASED bN 1992 FLYOVE~JfL 
. NA NOT ANALVZED ~ . ·~?NTOUR I~ERVAL -= 1 . .· ' > 

.. ·. OR NOT .· . . . . ·~ PROPOSED SOIL SAMPLE .LOCATION . . AVAilABLE. . . . . . . . . . •·· . . . . . . . . 

0· .. ···\·····.···· . . . . 
.. '.· .. 

·X .6.3· 

/• 
· x·.6. 

• 

X 
·7.1 . 
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... ( ... · .. · .. \ttl··· . \.' .· .: .... \ ... 
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' \ ·... \ 

. ..GROUNDWATER ElEVATION. AT loiW~33A . e 
. 1~1.4;.93 • . . 3.90 FT MSL 

8~16...:.93 . 4.13 FT. MSL . . . . . .: .· ·. 

{':_~liq~·-.········ 
.,~~· ........ , .. · .. · 
L. .. b~ 

' I 
I . •a• ... , .. \ . . \ .•. ·. s:ox l t : ~--,:z,.>: ... . I 

I 
I 

·\ . , .. 
\ .·· .. \ .. 

.· , ... : . ·:· .. , 
. : . . . . 

. \6.7 .. ·' .· X ... 
. \ \. 

DEPTHS. 

.· 6.1 · •. .. X. 

l 
l 

···BLDG .54-B 

._.,. 

. . .· .•. . ANALYTES . . .· .. 
PP METALs.· .PP PESi'JCIDEs. ·un'HolNCiHtlltR 

ESB.;..Ot 
.Esa.,;;o2·. 
E$8~03 

.ESB-'04 m PP METALS, PP PESTK:IDEs~ ........ ...,.,.. . ..,,, .. u, 
. ·. PP METALS, Pp PEsTICIDEs, ~:~. ~~:~~~£:~! PP . METALS, PP. · f',ESTiciDES, . . 

(1 )· 0.6 TO 0.5 FEET . 

. \ \ 
\ \. 
\ \ 
.\ \ 
\ \. 
\ \ 

.. ,....,. ... ,.· .••.. ·Of INf'U.TRATtvE:""•' ..... r-•• ,.. .... 

\ 
\ 
·\ 

,------ .... ··. \ .. \ .. 

Q, .\· 

:0 .. :::::0. .. 

~ c: .. · 
en 
Co) 
CD 
..a. 
CD 
C) . 

1 
. I. 
I. 
I. 
I 

01 . . 
CD . ·. 

. · .. ·. \ . \ . 

. .·. \. : \ ': .. ··. 

l 

\ 
\ . 

\ 
\ 

·.As (mg/1) 
Hg (mg/1). 0.00049*· 

\ · .. HEPTACHLOR ..• . ·. 
0

•
265 

• 
EPOXIDE .. { ug/1) 

.: : . . _· . •. _. ·_ .:·: .. , .. ., 

' , ... · 

BL[)G. • .· -54 .. ·· 

.. <2.5* .·. 

-.-
........... --- ...-......... . ---

.......... 

. 6.6 
X 

.. NOTE: · .. · · • ·· . . · .. . ··. ._. 
SEPTtC FIE!.,.D LOCATION & ... 
DIMENSIONS ARE APPROXIMATE. 
·.SCALE , . 

-----



··:·, ·:.·. 

.·.':: 

~~~~-.....:;:::· -...::==--. ~--=----. ~@ . ··"-,_ • .. t!'J 
~$~37 (DEPIH o~6.5} ·~~~~:X . ·. · -45.5• .· . . ANTiMoNY · -~-- ·; / · . · · · · · · . . ANTIMONY . --:-::-- . THALLIUM . S£g: . · .. ·.. . COPPER ............. . . X 1 t.3 . . .. • ·. . . ·. . . . ·. COPPER · --- . . THALUlJM . ·· ·. "--,.-. · THALLIUM j---:...;_:::~:JT~~~~--:.-;::J·. -~7...;...,;-.,--:-;::::==:::::::::=_:_,._..;-~~ ':-----· ·------~~-:-" X 7. 7 · .· ..•.. · . . . . . . .··!.· · .. · . . : FSB---01 ,ss--2:t (DEPTH o-o~s·J 

I'7JI ANTtUONY . ...._.:.. I 
-~· . F\l£l . 

OIL TANKS 
...... ss..:,37 

-r-=:;::--~. -----.~. , •• 

5~800 

' . 

··ra~. ·. COPPER . .· . . ' . . . · . . THAl.UUU __ .,.;. ·.· ·. 

.__.,...X-6-.5-. ------..-....,r?ri'r S$,.-~9 (DEP1H Q,..Q_s") ·. • j. · 
· ANi1MQNY · .. 

.14.000 . 
. ··:- . 

COPPER . 
THAUJUM 

FSB~.03.~ss~4o e · 
.. · . X.6.3.~ 

'f2JFSB~02 X 63 . 

0 
• ·. · SAUPUNG POINT 

.A UON1r9R WELL . 

::SS~4{) (DEPTH . O~Q.5') 
.... · ·· .. ·. ANTIMONY . . . . --~--: r r 

. · · COPPER .. · · ----c::::::::-=· !:· ·~T~H:::A.L::LJ::U=M:::. ·==·· ;;::=--.d ·. X 8.6 

~ CY -:-,-,-...-...----·___,~--"-'---'--.......----,---. . * ... · ~CEEDs :COMPARisON CRiT~ ·· · 

. . ·· -~ PROPOSED SAUPlE LOCATlON PROPOSED SAMPLsS ~ . · . ·. 0... . .. ··.·.S. ;5. x.··.: . CQNSTJi'U~NT . NJ . RDCSCC .· 

N ANTIMONY 14 · 
·•·• .0· •.. ·.·.. so1L ANA~.rt;ck REsui.1s ·m.au ·· :. PREVIOUS INVESTICATION$ ··.· · .· · ... · · · . ·.· •.. ···iaan.· ~~~~~~fDrr .TO: .. ·· .. · ; 

· .. ~OtANAL~. . .. . ... ;s.3x·· l:C>PooRAPHrc· Ei:.£VAnoN·(n usl) 

. •• • 

.... ·.. · ... 7Ax• .· COPPER.> 600 .· 
·· THAUJUM . 2 . . ·. ·: .. ·· .. ..,.·. --.,----_,....--.,__,.---_,....--.,-:"""""" 
.· .·. :· . 

.. · . p£PTHS. . . · ANALriES · 
... f"Se..:.o1 . ANTIMONY 
. FsB.;.;:.-02 0~5""":1' COPPER 

FSB,...03 .· . ·. . ·. · •· : THALUUM . 
. . . 

r5a~o4·· 
... 

• 



·x 7.3 

>< 7:2 
·~~--~--~~~--~~~--~~ ~R.ntJII\tniNA., r.J; .·R: ELEVATlON 'ir MW-31A 

. '77.1~~-~3 .· ·. 3>72 FT . . 
. 8~16~93:. 

. . . ' . 

MW-31A ·. · 

X ·6.1 

,.. · . APPROXIUAT~ 
l --:-~_-.-~----~-~-:..~~~- ...... ~ 
f.GROUNDWATER> FLQ!4 ~> .. · 
L.:.;;-~--_,.'7---~: . ,..- . . 

. . DII~ECTION . . 

. . . : .. ·.··•·· .·· 

~~~~I:C FIELD: .LOCATIOfJ AND •. .. . 
: .. DIMENSIONS ·.ARE .. ,A.PP~OXJMATE~ .··. 

·· ....... .. 

. ·.:·. ·· .. ·. i</ ... ·· 
PAR~ING .. 

.· .lC)T .... · 

·. ··ADMfN · .. 
·.··BLDG.·· 

. . ..·· . 
. . . . . 

fir 
. ,6,5 

· o,n· ..•. 
. . .. 

s: .·. 
~ ••.. SA ... PUNG POi~ · •. •·· · ... 

~ · ... J ·: ESJl~ATEO CONCENTRATiON 

· ··· · .·· .... · .lilts .... ··.·.· .... · .. sDERAIPT.N· .. 1c.·· .FIJE~LDN.K:.·•~.· ...... ··. :.· .. · ~2l.E~TEREO DATA wk usED FOR··· . V(>LAliLES AND. SEUI:._VOLATILES. WHILE · · · · FILTERED. DATA· WAS .USEI) FOR ·. . ~ PROPOSEo·son:: ... ·. · PESTI(:IDES/PC8s···AND U\iORGANICS. 
~ . X 7.2 T .. ( :>PO•GRJ\PHIC 
CD • c .. en .. 
..a. 

. . SAMP.LE LOCATION 
WATER AMBIENT... . ** EXCEEDS .GW-iiA CRITERIA. CRITERIA · · . . 

... 3;0** 
(mg/.1) .•.·.· 0.01 o• · . 

. · (mg/t) .. <0.040* 
. <0~010* 
();048*. · .. 

:(mg/1) . o.os1 0.091* 

ANALYTES · 
ARSENIC . 
ARSENIC . 
ARSENIC 
ARSENIC _. 

• (1) o;o "To o.5 FEET BELow BOTTou or: . · INfiLTRATIVE SURFACE . . . 
/ 

/ 
./ 

/ 

;' 

/ 6.7 / /.X /. 
/ .. / . 

/ / 
/· / 

/ / 
/ / 

I
. / 

·/ 
I I 

I
I / .-------7-.;..._s .... --g ... z""". 
· · I· · ARSENIC . 0.46 ,..~ 

. I I /.. I ..... . 
.·II .. / ~MW~13A. 
·,. I . SCALE . / .. ·· I .. 
/· / 40· -----



. . . . . 

X 6.9 

·. ..... .··.: . ·. •, DEPTHS .ANALYrES 
~§e;o1 . o

0
. ·_:

5
s-_::

1
1:_.

0
o:· · · ·_.. · .· · · BARIUM. 

HSB-02 • • ·. .BARIUM· . . . HSB-03 . ·. ... o:s..:..1.0' . BARIUM ... . . · . . f.fSB"7'04 . ·. · 2;5....:.3;0~ ; · .·.·ARSENIC. BARIUM ·· 

HSB.:,.;06 PP SVOCa HSB;..;o5 · .. • ... _._· __ •. --~1~1 .. ·._.! _··.· PP Svoc9 . ~ROUNDWATER ELEVATION AT UW-23A 
· Hsa..:.o7 -.· PP svocs · ···. ,HS8~08 .. · PP SVOCif 

·. (1)f o~o TC; o.5 FEET . en,ow eoriou or. I~.FILTRATIVE SURFACE 

. , .. . .... . .. ·.·· . . . . 
·-·BARIUM. . .• · · 700 mgfkg· 

•.•. g~~~w~~l~HRACEf.JE . · ~.9m~:Jkg _ .. ·· 
. BENZO a PYRENE ·. . 0.8_6 mg/~g 
· · BENZO b FlUORANTHENE . .0.9 mglJ<g · .. · • BEJ\1~0 k Fll)ORANTI:JENE ·.· 0.9 mg/lcg . ·.· ·oiBE"'Z(a.h)ANTH~ACENE . · .. 0~66 mg/kg .,,,..··.· 

. 7.,-14;:_93 .. 
. 8--,16.,-93' 

X 7 .. 1 · ...... ··. HS8.:..;01,. 
. · HSB-705 ... HSS~06 

· ··. x a~b ·. · ·· 
. HSB-08 .. HSB.,-01· ..• 

ss~ 19 ·. (DEPTH o~o.s'} . 
BARIUM 

. CADMIUM --.. 

HSB-03~-

NOTE: 
SEPTIC SYSTEM LOCATION AND 

. DIMENSIONS ARE APPRO)(IMATE. X 6.6 
MW~23A (DEPTH 0.5:-2~dl ·. · .. 

BARIUM .·. . .. . 39SO mgikt * 
. ,g~~~~~-~~---··. . RACEN~ .·.·. }~ ~~~g • . ·. f6 HSB-02 
· .. · · BENZO a PYRENL · · .· · .. · .. ·. t.BJ. mg/kg * . 

.BENZO b FLUORANTHENE ·. · · 7.1J mg/-kg ~ .. >. BE~Z9 k FLiJORANTHENE ·. · .. ND(.C:2, f. mg/kg)* 
• ·OIBENZ(o,h)ANTHRACENE ·.. NO( <2.1 rrig/kg)* 

· ,.; EXCEEDS :coMPARISON CRnt:RiA. 
·.-:-· ·.-.. NOT. ANAL:VZED 
. ·~ . SEPTIC TANK & DRAIN ~IELD .. 

· .... 
·. • sAMPUNG' POINT . 

. . . 

3.56. FT MSL 
_3.47 FT. MSL 

x=7.3 

CHANGE H .. ·.·. · OUSE 
_BLDG· #13J 

. X 7.7 

. a;~.·_) \ .· ·_. ·, .. u l. ·. 
I ~lEI .r---- . 
fGROUN~iR now!'> 

\ 

.. ..___.....· 

f. .· .·. r ·1 ·. 
S CAL E -----40 ... 

X 6.1_ T()PQG~PHI~ ELEVATION (;,. MSL) 
... lla' PROPOSED SOIL SAMPLE LOCATION . 

JJONS RESULTs FROM~---------_jL~===---:m~i!J~~~ill~il~~~~ ~.~ .. ,~.~~~~~~~ 



WADE 
·BROS. 

' ' ' 

··.····; .... ··.· 

.. 

X 6.9. 

.. ·. . 

.· sc.A-lE ... ·· 

----

) 
GROUNDWATE:R ELEVATIONS AT MW..;.7A 

7-14-:9~ . 
8-:16-:-93 

MSB-.01 -~ 7;4 

' . 

3.80 rt t.ASL 
4.03 FT MSL. 

' . >< . . 

MW..;.. 7A (DEPTH 0.5:...2~0') NJ ROCSCC 
• BARJUM . ' 1 ·1 :sao mg/kg •.. ' ' ' 
BERYLUUM · · · .. 1 ;6 mg/kg· · .. * 

. . cADMIUM •. 6.2. mg/kg * 
700 ·. '!"9/l<g ' . 

. 1,0 mglkg 
.· . 1 ;o m.9/kg . ·. 

')(' "'"":'----......... -. 

·X 6.5. 

I 

' / 

I 
:·· 

.·. 

7.1 ' -. 

. 4;8 

MAXUS3919063 



. PROPOS; .. )SAMPLES: 

X7.8 

·r 
.. 

., .. 

· .. I . 

oss.:..o1. 
-ose:...o:z 
OSB-.;03 

·ose-04 
bse-os 
osa~os 
OSB-'07 

.ose:...oa · 

. · DEPTHS . · ANALYIES · 
· o -s::-,· o· · · Peas &: DJELC)RiN 
0~5;_ 1 :o· . . PCBs & . DIELDRIN · .. 
0.5-1.0;· Pees ~-DIELDRIN 
2.5-3.0' · PCBs &. DIELDRIN · 

. 0.5.;... 1 .0' BARIUM 
0.5-1.0' .· .. 

8
BAAR. Rl

1

uU·. MM 
0.5-1.0' 
2:5~3.0' ··· BARIUM 

X 9.7 

--...,; . . -
·. · .. ·. LITHOPONE 

·.PRODUCTION AREA · 

-----~ 

·.J·· 

.:·...: ··-·:··:--~·-···---

) 

. SS-12 (DEPtH 0~0.5 FT) I 
I 
l 

7 

AfiOCLOR. 1242 · .. 6.8 ... X 8.4 
BARIUM . 288 ~ . 

·. DIELDRiN .. · 0.11 • OSB-1 

··,·· 

X 7~6 . 
·.: ·.·.· f ·. 

><_·_·1· .6 __ ·.· ... · .. _ OSB-4 
ss.:.._12 

. . 
. . . .. · 

. · .. osa~3~~ 
. osa.:..~ · 
~-

. .· 55.;,.43 (DEPTH. >Q~0.5 Fj) .•. · ·.. · · 

AROCLOR ·1242 - .. . <o.oea -_· ··. -·· __ ·._ · .. -·r· _· _ · . . BARIUM .' . . . 896 • 
.· : DiELDRIN <0;01.7 · . ·. · 

'>f 8.4 

I r ·.·. . ·asa~s./ 
--~- M.W~29A 

·. · X B 4 · ·.· · . · ·· . . · · X 7.9 . · ...• ,_ 

· • -_·. · __ ._.-.•. r:··~Rb.UNOVJ~TER' ~LEVATIO.N AT MW.;.29A 

. ' ll .· 7.:0t4-93 . . 3.73·F:t MSL /·. c . · 8-;1_6-93 .·· · .3;50 FT MSL. ~SB-::-7 ···· 

··-~~----·- j'' --~ · .. ·· 

. . . I 

~o·•-•L rxL .... t. 
.. <-. > . • .. I 

'• ,, • • 0 ·. >_~; 

I 

. s<C- A (.E_ · _ .. ·. · 
CONSTITUENT···· ·. _Nj' .RQCSC_ .. C_ . · · -· 

.....-..;..;...;...~~-+-____,;._;_...-.....-..........-....~~ .. . . . . . I . 
. . .: _: .... 

.·--- ~~~'OR 1242 · · .· .. %'Wo · ·· ... ·-• ·•··-· .· ..... __ _ _·. . · 
· DIELDRIN, .. 0;042 ·. a.a· • ---40· ·.··. . •. 0 . ·. <40 FEET ...•. 

*··EXCEEDS . COMPARISON CRITERIA. f'!GURE . · tS ·.·•. 
ALL CONCE~tiONS IN mg/k~ ~..,.......___....:..;:..-..;;....._+.in,.;.:::,:.::;.;.;;~ra;::::..rm~r=-=~iliiitiiiiii-m!--

• 

MAXUS3919064 



. . . 

- - VBURI£D; TANKS · __ - .... 
·. -Chlorob~nzene · -_ .-.-_ _ . · /3.7* -_ 

-- · Ethylbenzene NO( <:0.55)/(<0.59) · 
Chloroform .-_ · • - · ·- . · 9.1•/4.0* 

~ Methoxychlor · __ . 69.00"' /5400* 
4;4--0oo· _ - 24 J*/(<:180) _ 
Cadmium . 5.8* 1.1 * · 

. ., .. · ... - sss . . .· 
_- ·: •- . · STILL - -- __ 

. ~--' .. · 
.. · J .. 

, r ,, 
,,_ 

, __ ·._ 

I -
. l. ,, 

_ MW'-'28A -(DEPTH 2-4~} 
· Chl()robenzene 740* · 

·_ EthylbEmz~ri.e . .._120~---
Chloroform . - ND(<35) 
Methoxychlor · · _ Nk 
4,4-DDD -- NA-. 
Cadmium. NA 

X 
6_;5 

· .. ·_ ,, . 

-- ·tr\ 
~-~____;__-------:-~ -__ -_--- I -- - ; ---•--

-LEGEND-_ . _ 
·+-SAMPLING. POINT. 

... MONITO~ WELL .. 

* · EXCEEDS COMPARISON cRITERIA 
· _ J ESTIMATEP ¢oNCMRAiJoN ·:_ . 
•---rzl_ PRoPosm SAMPLE LQCATI()N· -
· CJ-. SOIL ANALvn~ RE5UL~ FROM _ · ·· - -PREVIOUS INVESTIGATIONS· .. ,- . --. 

ALL cONCEN!RAtloN~ IN nl9,1k9 

-1.2 XL~~-;_,_-

X6.4 

$P~58 · (DEPTH-_3-4;)_· 
- Chlorobenzene -- NA 
_ E~hylben~ene · NA · ·-

Chloroform . NA 
· . -- Methoxychlor . · 77oo+ 

- ·. 4,4_:_000- _ -NO(< 11 0) . 
· ·- Cadmium · NA 

.6 .. 4X._--·-·--

-~1-. . 

I . 
r 
I 

-~ 6.6-
-.-...-__ . J 

.·. -----
ENT 

Chlorobenzerie 1 
Ethylbenzene 1 

-Chloroform 1 -
MethoXychlor 1 
4.4-0002 .· 

-_ Cadrriium2 -

NJ CRITERIA -· 

.1 
100 

1 
50 

3 
1. 



s: 
~ 
c: 
en w 
CD 
...a. 
CD 
~.·. 
en 

L~ ·ft_ . . :,~~~ .· 0--'-.:__-,--;.._.:___..:....;_ ____ _,..._.,.---'----'------~-l-1-:-.-----.,---:----------------,•~,· .. ...,. __ __, 

N~e .·••· .·.··.··• .. · .. · ... · ........ . 
··. Submi.t'Respcinse io Cc!~cirts tci .N:ID~ 

Develop and· ~lmiii ~amplingp~ . · 
· ... Addenduin · ·· · 

... SubiliitAddei:uiumto.:NJ.DEP. 

.90cl. 

-.. · .... od·· 

: ·_. ·.: .. · .. · .. ·. . . ... •'::· .·.'.·. :· 

Drilling ahd samplliig conti'&ctor APProVed. Bw 
, andMobil~ · · · ···· · · · · 

. · Q.n '$ite Soil l!ivestigwon 4w 

. Sample AD&lysiii, LabOratoiy :EWJ.uation 12w 
and Datali~ · · ement 
Data Evaluation BJid mtCrpif:tati.OO. 1 ow 

;SiJbinit Ph8se n Rl report to NJDEP • . od 

. . ~n)ffi, Reyi~ IIIJ.(i Coniment {Estimated 8w 
·~ ... 

fup~e Finai PhaSe·II Rej!ort· 12w 

Final Phase tt R,lRepoit toNJDEP Od 

NlD,EP ReView 8D.ci Approv&l. (Estimated) ~w 

··Task·. 
.. P~oject: G~~~elli Pha.Se ri Rl s.Chedule ' Prog.r.es5 . 
· .. bate:J 1120/96 · ·· · · 

· .Mnestorje 

· ··• DuPont Grasselli Site l>JUisill ~edial ~vestigatio;n SChedule, 

·.-:· 

.... 
··. (.. 

••• 

i 
'j. 
I 
1 . 

1 I 
i !· 
L .. 

1
i ·: 

l J 
l . 'i ·: ·.r. 

· .. !.· ·-1 
! 

... , .. 

I 'I 

! 

i 

! 
I 
! 

i-
1' :. 
;.· 
! 

! 

.suminary 

RoBed l}p Task 

Roiled UpMH~rie 0 .·•·.·.·· . 



) ) 

\;1.· 

::_ · .... 

e ' 
' 

. · .. ·'fABLES 
·: ., .·. 

,' 

· .. •' 

. : :·· ... 

.. · .•... ··•···.··.·.·.··• · . 

~··· ·-
. . -~ ·.' :,.: : . . · .... •'. ~- . 

.. · .. 

MAXUS3919067 



s: .. · 
~ ..... 
c: en 
c.> 
CD 
..a. 
CD 
Q· 
en 
co • 

·c~ .,:. .. ·.·. 

·.rabiet 

.·.,PROPOSED GROUNDWATER INVEgTICATION·~lJMM..(nv ' . . ' . ~ . . . . . . . . . . . . , .... · 

... ·,: 

·If tidal study analysis is noi:.suitabie for detertirination bfhychaUli<: cond~tiyity, slug tests wil1 be coild~cted. . . . . . . ' . . . . 

1 

· Low flow pump 
· . or Bailer 

Tidal 

28' 

3 

9wells · NA 

·-· 



) Table 2 

RECOMMENDED WELL. 
SAMPLING ORDER 

,_·,.· 

• . . 

. ~ .. 

,· ... · 

2 

... , . 
. . :·, ...... _· .... ··.·· 

MAXUS3919069 



s: 
~ 
c: en w 
CD 
...a. 
CD 
0 ..... 
0 

; .. : .· ... · .... 

Add sample,s atAOC D (s~ · 

. '.·. .... . . . .: ... : . · .. ·' 

. . .. . . . . . . .. L~~il:(!~rM'W-~\lQ~~>--+-~--;iSE~~----,-t---151i;iFi~---:-r~~~~~s~~~· SP-2A.is vertiCally delineate( :DDT and Methoxychlor~ F 4,4'-DDBand 4,4'-0DT ~;,1 t. · 
Jfiv.lanlufai::tQiing .. An;a . weSt iri stirfa~~ ~oil by._;_ l-

. 24A 

. . .·· . soil .... 
loeated aroundperimeter of paci·•·· 

.. · .. ·~. 

•. Page 1 of3 • • 



··.l·lb.,-.·· .. · . ,._ .. 
. . . ~- .. 

. . . . -:-··:;..;.· . 
·. -: .. 

· .. J-.: .... 

· ·.:· Form~rN. Fu~IOilStorageTank:S 
:: .: · .. · _· : 

•• s~~tion 3.8 . . 
-:·_. 

K. 
,. . . 

F~niierDisjlosal Area . 

Section3.9 

·.·M 

[Wade,Bros. :Yard . 
section 3:7 
0 ·.··· 
Lithopone PrOd. Area . 

·.-: .. 

'U.:. .. · .. · ....... · .. · .. ·:··: ... _._· 
IUnliil.ed Pond(formerly part of .. · 

. AOI:K) .. .· ·. . . .· 

· I soil( around SS-41ocation) ·· 
· • i soii (near SS-4IOOation) · · · 
l soil(ari:nnid SS-3Jocatil)n) .· ·. 

· · • ... 1 .soil (near SS-3lo6ation) ·.·.· · ·· 
·.. . ·· .· lsoil (near MW~15 ll)cation} . . 

• :1 sl:lil (aroluidMW~2S loCatiQ.n} . · · . - .. 

• · 1 soil'(neat MW-:35 l9cation) · 
· ·•· • 1 ~oil(arotindMW-35.J.~oo) · 

l s()il (iicim; MW'-9A lpc&tion) · 
3 soil·'( around MW-9A)ciCai;:on) .. 

. .... ·t sCiiJ(riearMW.:J4Alocation) .. · 
• 3 soil (around MW-l4A I~tion) .· 

JSB-08 .. 
. .· iSB-07 .·· 

JSB-06· 
. JSB~04 . 
·. JSB-03 · 
'J~B~Os . 

· · ,JSB.02 
-.Js!f-or 

-, '._ 

0.5 to 1 feet . .. . .. . 

.•. 3.5 to 4.9 feet 

• 0.5tolf~ .. · . 
35 to. 4;o feet 
~-5 to 3.0,feet 
05 to.LOJeet• . , .. 
7.0 to 7,5 feet · o.s t0 1.oreei · 

· ·· · .2.0 to 2~5.feet ·. KSB~ 
KSB-01, K$J3:-(}~;KSB.03. o..s to 1:o'fi:et .· 

· • .·· .· . KS!l.OS · . .. · · · ·. < .· 3.o-to 3Sfeet · 
. · KS~s; ~~~ KsB.07 •. Qj toiOfeeL 

. cattinog¢nic P AHs 
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DERS Project No. l755 
Dec_emberl9, 1~96 

· ·. P11ge2 

. · of the city of, Linden; and to the south ·by the property Of Gerieral Aniline Filni (GAF) 
. Company; 

-1~2 · Site History 
. ·. . . . . . 

The current •. DuPont property :was ptireh~ed ·· in. 1928 tro~ ,the Grasselli · Chcmlical. 
·Company, v;hich own~d and operated the pl~t and. property since 188S. Prim: to the 
<kassem· Otetnica1 Co~pany, th~ propert)r was owned by the Stan.dard Chemical · 

. Company, w~ch purchased theJatid~ from several individual-~wners ··and· .first developed ' . . ·. : . . . . . .. ····. :. '• . . . . . · .. 

-. ··the tract for industrial use'iti·tlie ~atlY:l880s: .. ·.·. . . . . ·, . 

The Gr~selli phmtmostreceiitlymanufactuied sUlfuric acid, ammoniwn thiosulfa~e, and 
· ·. a sodi$ bisulfate sohitiop ... However, iii t1l.e p~t'the plant manufactured inany ditferent 
. types ofchenrlcal :compounds~ mcJ~ding· 4lorgaliic .salts;and acids· ~d· org~c pesticides~ · · 
· .. A·. complete .descfiprlo11_. of: the··. operatiorial. irl~rity of·. the .• plant· tlll-ougll #me title,d ... ' . . .. • ·.. . . . . .. '· ··. ., •. . . i . . 

· · Operatitjnal History of th~. DuPont Grasseili Facility w~ submitted·· to the Nit>:EP · as 
.. Attac~erit6 ii1 the-·MarchJ992 ECRAiniti~lNotice Submittal.·.· .That'doctiment als~ ·· 
. contained de~s .~~l1cerning the gen~al ~nwonm~ntal. ~ettfug;• ~~ludmg the geQgrapl,lic 

· · settfug, -uncffn~J~d use~ ~funate~ topography, drainage, s~il, apdr~~onal geology · andtiydrogeoi()gy. . . . . . . . . . .. . . 

. · · ... · Based op the inforrilatiori comPil~d in the operational histc>ry, a voluntary ~Vironmental 
. investigation {VEl) was conducted to determine if ~e identified ·areas of potential 
. enyiromn~tal. mt¢re~t have. detrimentally impacted the qUalitY of soil and·: water··afi well · 
as the overall ~vlt~~ental qualitY in~a11d aro~dthe Grasselliplant. . 

1.3: Recent Investig~tion5. 
"• 

. DUPont has condu~ted Studies ofthe site. which have been used to prepare this sampling . . . . . . . .. ~ - '· : .... -:· . . '• ·. . . . . . . .·. : . ·. . . . ··, . . . .. 

·.. · plan~ These sfumes include an . opetatipnal history of the- site; a VEl, and 1iJ1 ECRA 
In~estigation {J?ha$eT·rti). The operatibnal ~story was used_toidentif:Y pot~tiat:areas of ·. 
a1vironment~ interest (AEis). · Duririg .the VEI and ECRA ~vestigation, additional data 

. . . . . .· .. . . . 

· · Mont Environmental Remediation SerVices 

• 

• 
'' 

• 
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l.O . ~ROJECT DESCRIPTIQN 

. DERS Project No. 175~ 
December 19, 1996 ·· 

. Page 1 

Tins quality asstrin~e projec~ plan (QAPP) for the Du}>ont Gra&selli site located in Linden, · 
. . . . . . . .. . . . . . . . . . . 

NeW Jersey, has been prepared. in an agreei1lent between the·. New Jersey Departmentof . 

Envitoritnentai·PrOtecti~;{NJoEPXand buPont. • This Q~P is a part of the PhaSeU 

remedial iriveStigation Workplan{RIWP)'for -~e site ... The objective oftbis_QAPP is' to·· .. 
. . - . . . . ·- . . . . ..... . . . . . . . ·.· 

. ·. · .. specify the·· terms, ·.poUc!e,s~ grganizatio~ o~iebtiyes, .·funCtional· a¢vities, ·.·and .specific . 

. ·• qu.aJity assuianc~ aria quality cqntrat(QNQCfaetivities tliJit ~ ~ ~ aata qualitY . 
. . . . . ' ,. . . .·. . .. .... .. '. '· 

goats ·otthe ·project m.e .. met. The &viit>DnieriuL! Protection Agency (EPA's)Interim ·· 

Guidelines' . and ·. Specijidaiions · for Prepari~g >Quality Assurance ftoject. Pkins · 

.(QAMS-005/80) has be~usedfof guiclance ili·~tq,~on ofthls QAPP. · .· , 

.. . . The assoeiated RlWP provides a sQlmilaiy:of s1te. da~ a site 6.haracterlzati~n plan, and a .. 

schedule for hnplementati(m ·c>lah activities·. The RlwP and health and safety plan detail 
. . ·.. . . . .. ··,. . . . . . . . . . . . . . ...... ' . . . . 

the me~Qdblo~es, ~afety_pi'OCedtlres, ari4 per$onneland equipm~ttteedsfor 1:1le proj~f ·.· .. 

· This QAPP des¢hes the scope. 6f:woJ;k, r~tio~e, samplirig and ~ytidu procedures for . 
. .. .. - . -·. '.. .., ,. . . . . . . . . . . . 

.· sa.mple hat1dling and ~~g, laboratory anruyses~ .Qc, data reportiilg, arid assessmentfor 
~~~· ' . .. . .· . .. .·· . 

. Tflbles !E:ferepced in the teXt are ·attache& . . The laboratory· QA pl~ are included as 

: E~bitl. 

. .·: · .. ··· :·. ·. . . .. 

· · · · · , 1.1 ·~ite Loc.ati(m · 

·· ••• · Th:e GfW;selli sjte ·is ·located in an· ~dustrlaL park in. eastern Linden; New Jersey. the ·•··· 

.. · planttrict<covet'~ approXimately lOS aqres. Approximately 112 a~res.lo~ated we~t·ofthe 
.·· .. site ar~· m{d~veloped and. Iil~y tidal \Y;etlanas which have .. b~en· ~~~~d by. the.· 

.·. NevtJer~ey 1:'\nnpike Authority forw~tlaiuis reClamation an4 eilhimcemeht The sittds .. 

.. boooded ori • tlte east by the Arthur Kiil; ·.on the. north. by the pr6~~es of the Public .• 

. · $ervit~~Electtic:al1d(7as Company; on the \Vestbythe ~erth Atn~oyand ~Iizabeth Port·. · 

. Bial)C~ ~o~d (part of Conrail), the NeW Jersey Tumj>~e~ and an undeveloped property: 
· .. ,: ··:· 

: DuPontE~vironmental ReinediationS~ces 
.. · .·. ' .. ·· 

•'. .. ::.·.:-
.:-.· 
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. was collected from these AOis thfough soil and groundwater sampling. DERS conducted,: 

the~e tasks forthe Gi-aSselliplant. · · . .. . . . . . 

·A report~ on . ·the . ()pera:tioiial.· history of the· Gra5selli plant . was completed· iri. · 
. September 1990. This-report identified the gene~at en~()DpHmtal setfuig ofthe plant and . 

CO~piledthe chenUcal mahW.a.ctUrlng and Wa$te disposal history, of the plant. . The report 

was subnutted to the NIDEP 'as Attaclmlent 6. of the March1992 ECRA 1nitta1Notice 

· · ·. Submittal. 

· In l~te 1999 and· early 19?1~ I>~ oonductedthe VEl. which was designe<fto determiiie . 

. ifanyAOI had unpacted f.1le;.q~litJ.of sbil.lU1d grOUI1dWater-ap:dto collect site::SJ)ecific 

··· geologic and' hydrogeologic~: information. •• Th~ 'scope·· of work: and fiz{dings of tile ~~i1• · . 
. :sampling: are presentcilin and were used to desi&n; the ECRA s~purig plan;· Tl1e ECRA 
investigation w~ c()nducted in ~e SUitllller of 1993 and the E{jRA·. report . submitted 

· NovemberJ3, 1993:. The Ph~e·.n~:RIWP. is designed to collect data t~ delln~ate soilto 

· theNevvJe~ey Resjdentlaipii~ctQon~c~.SoilCleanup Criteria (NniDCSCC)orhnpact .·-• · · 

to grou.ridwater criten~ and, to collect AAtato ~ses~ the iiD,pact ofgroundwater on.·the 

slllface ~ater.bocm~s;dfany; . A d1~c~siot1of gr()undwater reshlts is n()(in~iudedil1 this . 
. . plan; hqwever, it will btdncluded in the sampling plall report.. . . . . 

. At' the Wade Brothers y ard~a sman ar~a tliat is lea8~d by DuPont t() a' col'l8t:rhcti~ri 
· ·.·. •·. contl"actor;_a ftu~l ·oil . rel~e · .. · ~v~gation ··has · .. been · com~leted~ . • .. A · petroleum · 

hydrocarbon seep w~ 4et¢9ted in a di~tnage d.itcb attQ.e.- edg(l riLthis yatd. : DUPont · · . 

. • conduct~ an iDve~tigatiqll to determni~ . the extent of- petiole~ hydrocarbon in 'th.e ' .. 
. . '• . ' ·. ·,· . . . . . ·. .. . . , ... · . . . . 

subs\mace~.· ''fhe.·Report on·.t.he inv~t{gatiQn to Define.theBxtent ofPetroltmm .. at:the ·. 

· .· .. Wade Brdthers Site-was submi~~4 to the NJDEP ~ J~uary 199'1 DuPont is currently ·. · · 

. . dperaimg a productrecovery system to remove free pro duet from tile.iroundwater~ 

.· -~;. · .. · ·. 

' .. 

':····· ' < .. · 
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J 

2.0 •. PROJECT oiGANIZATION AND RESPONSffi.ILITY ·. 

: . . . . . 

. . DERS ha$ been contracted })y DUPc;mt to conduct fue facility evaluation; L8boiato.zy 
. anaiYtiCai t~tmg-:Will. be conducted by Lancaster Lab6ratories, Incorpora~e(i (LLI), of 
·.· Lan~~;Pennsylvania ·. · 

· . . :.·. 

· ·.· . A~~cription of the pro grain orgaliizati.on is provided ~ thls section. · The resP~rulibHities 
associ~ed with the positioD.s are. descrih¢d in tlt~ f~llowing~paragrapbS. •' 

·.· 2:1 :Projectl\fa~ager .· 

~· MichaelU.DeS.te(ano (DERS)~ the project manager for~ si~e .. He. ~11 he the 
. ·PrimarY point of contact With P\iPont and' Wm be· responsible fot all tciclttri~, finantial, • · . 
. and schedufulg matters .. Iiis other regp~ns.lbillties-will includ~ . . .· 0 ,: ',' , .. , 0 0 • 0 0 0 'oo> !M oO : ', 0 

0 ·. Assigmng duties t() the project·teahl. and orieritatlC,n of:theteam to fue ~eeds an4. 
reqiiiremen~ o~the project. . · · · · · · · · · 

:o Diss~~a~g ptoje~t7relate~ kfonn~tion frOm DuP<>t~t 
·· · o · Liaison "\l\Tith subcontractor QrSa.xili:atidns (unless specifi~ally delegated. to: oth~s)~ · 

b :~~:n~ig:=;:.healtlland .safet)'·crlncer to ~ Umt tlje$0 

.. o · S¢rWlg a8the collection pohit f<)£proj~t·te~ .reporting of llonconforinance With · 
QApro~edures .or chmge.sm· project docWhents ·an.a actiVities; · ·... · · · · . .. . . . . . '... . : . . . '•. . 

·. 2.2 Teehnical Lead . ·-:.: ..... , : ·.· .:· . . . 

Ms. N~cy R. Grosso Q)ERS) is .the technical . lead · for . the project. . ,He.r ~ther . . . . . . ; 

• respoiiSibtlities \Vilthlcl~de . . ~ .· . . . . ... 

· ·· a · :Pro~diiii senior level review .ofteclinica! activities. · 
. Q .· .Pr6vfdmg .'clliection ·. irivolvfug . ~undwater . assessments and .•liydrogeol~gic •- . 

· • · .. · inve8tigatjoiis. · •·· .. 

. ·.· .... ,'· ·.·-:··, :·.·.:.~.-:,.~.-£ ..... Y.~-~ ~ ·:.: . 
· · ·• .DuPontEh~iro~m~ntaiRiin~diation services . .· ~-.:: .. :~. . . . ': . ' . .' . . . . . 

:: ·.:;: ···'' · .. 
..· .. 

'-.. 

. . . . \ . 
'··. ·,. 
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·~:~. Approving project-specific- procedtires_-and. -internally prepared· plans,; dra,wings, -· .·· 
andreports. · · ·· · · · · 

tl . ProVidingguidancetotheproject goologist. 

.. . . 

2.~. P.roject Geol9gbt 

· Ms. LaUrie A. J>larite -(DERS) i~ the _project g~logis.t for the proJe.ct. Her·respop.sioilities 

·Will iD:cbide, 

o C()drwnating ·orieamng th~ sit~ irivestig~tion and .sampling t~s;- · . ·. ·· ·. .. 

· · o . ·Interacting .with til~ iJl<i~e~~ent an~ytiCallabo~tory regardirig s~pling events.·. 
. . . ·.. . .· .. . . . . . .'. ·. . 

. . · · 1:1 ·• Evaluating site gtqundwaier @d.soil<blti . . . 

· · ·_· : o . Leading tile preparation ·ofrq>~rts ~d documentatioiL . 
. . . . . - . . . 

· 2A Qu.alitjr .ASsuranciofficetf< _.··· ·· · ·. 
·, .. . . . . .· .. · . 

.. :Mr. •Michael J .. Luk~ (DERS).-~ rylsJ({im.bedyP·.Jo~so~ (DERS)· or their-designates, 

Wil.Lbe. the QA officers forth~ Pl'ojeet: •.Their-respon~bilities will uictude · 

Q peyeloping, revi~~. and· approvirig tile QAPP. · 

·· · o · Administerillg the QAPP ..... ·. .· . 

· · · · · 0 · .-.S~p~sing day'"to~day QA ac~Vities~ 

. • ·. o · Notifyllig pers6~el of noncolifol1113nce or chmge8 m· prqcedl.ll'es; 

. ti. Deterihlnkg the syst~ and perf'ormance audit schedules.~ . . 

. ···, :· 

. . . . liS He~th an~ Safeij.·ofticer : 0 
.· · · · Mr. ~rim! Ambrose (I)E.RS) i~ til~ health and safety officer for the ~rrije~t~ · lie Will be 

.. ·.r~SJ>ol:l5ible fot dev¢lopment; r~vie~. ~d approvaLoftlieprojecthealtil.artdsafety plari. . . 

. .. ·. If~ will ~~~- ensur~ tha~_the~projecf }le~th and sifety plan is co~si~tent with all applit~ble . . 

·st~e md feder~:regti.Iatibn~ and win· also be r~sponsib}~ -for implem~ting. the plar1 .. _ .· .. · . . 
:·:; .. 

. . . .. _·:_· ... · .··· .. ·_, ·. . .: · .. · ·._. 

• DuPont Environmental ~emed1~ation $ervices · 

•• 

• 
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. · 2.6 ·. LaboratorY Pe~sQnne.l •. 
. . . .... 

. . tLfWill provide aruilytical serVi~es for tlris proj~tt. LLI.Is curr~tlyp~cip~tmg in the. 
~~source ConseivatioJ;l. and· Recovery· Act (RCRA) Penorm,.ance E~aluation Program for. 

· · · .. inof.ganic l:llld oi:gairic aruilyses. Exhibit 1 ·. contains additional information oil th~ · · . 
qualifications~ .capabilities, and.cemficatii:u1s ofLLI. 

·The.keylabbratorypersokel forthlsprojectwiUbethelaboratoryprojec~·~geiand the 
• . labo~tozy QA. officer. The ana!yticallaboratory project manag~ will. be IeSp~~iblc;: fQr ' 

execu#o:n rif1:he 8Ila1ytioa1JeSting: progtmrt for .fue projeci. ' The laboiatoty project manager .. 
Will be respon$ib~e .for laborato!y- analyses ~d>d,~taprocessmg. They :~u be the'. po,infof ·. 

· ···contact forthf' site coordinat~r ·arid:QA officer; They will b~ ·~sistea by the Iabciratory QA ••· 
.· dir~tor,. w~o is j~oiiSib~e. for ensUring tl:lat l~boi'atOiy ~ternai QA pfC>ce~1Jl"es : are 
. followed and foiproc~g QA data. These ])ri>.cooures ~e · detuled iiftheJaboratoiy QA . plans (LQAP;<seeExhlbiO) .. · .. · · · . . . .· .· .. · . . .. . .. · · . . .. ·· . 

. Th~ lab~ratoiy. will. si~ka e~ntract With DilPont, det.aillilg • the ~einis ·and. condition.S:. for •.• ·. 
. ·: .. · S~~es· .·. This COUfi:act WiJl· Jn(:lude a ~ant~eto ·di~()Se oi~aJl1pl~S .following ~lysi~~ .. 

··. i]l accord~ce witb;SJl pertin~t federal; state, and·l~cal laws. and or®.lati9eS~ ..... 

• . . · 2.7 Technical C()nsultants 

, . •· .. senior. staff niernbers · with -ex}lertise fu . fue' dis~iplliles as8ociated. with . the. 'facility ··• .. 
~val~tio11 ~e a,vailabl~ to:·the project ru; needed. :;,Parlicipatlon·ofthese indiitidri.al~ in the : .·· 

i prbjectwillbe:arranged by $e·p~ject mariager. . , : . ~ ' ·. 

. · '·2.8 Tec~n:iea. and Support Staff · - ·. · 

.fudividwils in. this category will- participate in the many technical activiti~s ,associated 
. ·... ~th the Pi:Ojec~:· ~rh~ will be~¢oordfuated bflhetecluiicai lead ot:p~jectmanagei. 

.. · .. ·. 

. . . . . . . . . ·. . . . . '. ·-·. -.. 

'.·· 

· .. · .. 
. ·· ... 

. . 

~- ··. . 

·, · .... ; 

.. ·.'. 
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. . . . . : . . . . . . . . ... ·. ··. ,. _: ...... 

.· 3.o ·QUALITY A8suRANcE ·oB~cUVEs :FORMEAslJRlilV:lEN; 

.. , ,.· .. The 'p~ p1npose an4 objeetives of the remediai·mvestigation.ar~ preserit~d in the .•.. ·.· 

. RIWP. To ensure that the data generated during th~ progmJ11 are ofad~quate and ~onsistenf .·· 

qmility for the statedpurpo~e, data qualltY .objectiv~s (DQOsPiri te~s ~fpr~cisjon, · 

• The .. sampling ·and analysis and . associated . QA . efforts. are aimed at· 'achie~g . these •· 
. . ·. . . . . :· .· . ·.. ·... . .. · . ,, . ' . . .. ,' ·· .. ·. . ... 

. ·. objecti\;e~ iri a safe~ ,tlln¢1y,. and cost-e~ective manner;·. 

· • J.l Data· Quality. Chara~teri$tic8 ·\: 

· I)QOs· ar~ statemeilts ~f the. level orUl1cert8futy •that a d.ecision. inaker 'is Wilimg to ~cej)t . . 

·.· ... :U::.:;!11:U~~cot~t·.fact.~~~fQ~~.····· 
· prqce<fures, ~ain;ple matrix 9haracteri~tics, ponhoinOgeJ1¢ity of samples, and the inherent 

. 8C:cm-acy 'and precision limit~on:s' ~{~aly$is tnethod~~ DQOs ~e quantitatively. md · .. · 
. ···qualitati~(lly descrlbeli~ teilr1S .·.of ~~~a ~~it}' c~acteristi~s ·.that.·· mclude pr~dsi~n, 
··· . atcUI'acy~. repre$eritativeness,.·(;ompleteness, and ·cqmpara:l?ility(s~e ·Section ,12;0). . Th~se ... · .· 

•, .. . . . . · .... '· ... : . . . ·: .. . . .. :. . ,. 

:·· 

o Aceuracy . .. . . . · · .··.. . .·. . . .. ·.·.. . . . . . . .· . . . .. . . .. ·· .. ·· . ·. 
·Accuracy is the degie~ of agrecinent of a mea8mettHm.t with ·an accepted true 
.va.lue. · · · · · · · · · · · · · · · · · ·. · · 

0 Pr~cisio~ . . '· · 

.· .. :· .·. 

· ··. ·.· .... ··Precision is defin~d·~·the 11grc;:e1;11ent·between p.iune.jc;viilties for~o otrnore · 
. . ' : meastrrernentS that have been obtailied in an: identiCal fa8lri6n. . . . · ... ··. . ·. . 

· a • ·Completeness . : · · · 

. . ' CoDlpl~t~n~s is a ~eaSure of the amOUnt (){the .vatid;ttata·oWainedfrom .tll.e . 

. •· ineaswement system compar~d to ~e amount that was.· exi)~ted under norzri.aL 
cot1ditioris: · · · · · · · · · ., · 

.. _·_ ....... __ · '. ·. ·_ .. _ ........ . 
. . . · ;-

. . . . . 

DuPont EnVironmental~e~ediation Services . • . 

... >. :· 
·. ··-.··. 

·~ .• 

• 

• 
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. . · . a . Represe,~tativeness . . . . . . . . . 
. · . Representativeness · express~s ·the · de~ee tq · which Sample data accurately. -and • . 

p~e~is~iyrepreselits ~selected charaqteriStic of a population,.paraineter variations 
•' at the sai:iipiitig point, a process condition, or an e~Vironmeiltal condition. . .. 

. Q · Comparability .. .. . . . . .· . 
· · · .. ·. ComparabilitY · eXJ>z:esses :consistency in sampling and analytical procedure$· so · · . 

. that one data set caribe compared to another.. . . . .. . 
.. _ .. -. -· .. · 

3.2 ·Data QualitY Objecti~esfor: the.G~otmdwaterlllvestigation . . ~ . . . ; . ~ : . . . . . . .· . . . . . . 

. . The' pillpose of the . groundwater mvestigatlon .·isto_· ;ass~s ., the. hnp-~fof. gro~dwater .· :. 
discharge to surfac~ ."'ater. · ·This will be ~coJI1plish~(i by c9niparlng the gro~dwater . · · · . . . . ·. '· .. ,. . . . . .. . . . . . .,, . 

reSUlt to New JerseY groundwater and>suiface vvater;criteri~ '(see Sectiori.7.3): ...• The .. ' . . . . . . . . . . . . . .. . . -. . ·-· ·-· 
. accUracy and pt~c~ion accel>tarice criteria r~quir~4 for tb.e grotriidwater inveStigatl9ri are ._.·.· .. 

. . list.ed_-•in:·TableL. -.~Ail-~~aS~ernemt.·.<iata Witi 'be.-·cal~ulated. ·and reported in•. ~ts'· • · 
·. con5iste,nt. with speciped metiiodolQgies;to • el1$Unf cbinp~ability of historical ~data (see · . ·. . . . . '•. . : . . . . . . . . .. Section 7.0). · · 

All s~plirig events w111 follow th~ si&l~d aperating pro.c~dures descrlbed in the RlWP 
to provid.~ co~on gound for the ~()mp~~oll of data ~efu,een seasons andloc~tiol1s. .. The use: thro:tigh~ut .the program· of the N'ov~ber .19~2 R(;RA Groundwat~r ~onitoriltg ·. · 
Draft. Techntcai ~id~nce ti(JbUtn~t. and: EPA do~ument SW'-846 samplilig and .· 

-• analytical zfi~th~ds will ensute repres~tative mi~ ~omp~able, results of knoWn accuracy .· 
and pre,cision. 

1" •• 

3.3 Dabl Quality ObjectiVes for the s~uln~estigation · · .. • ... 

. . ·'The purpose of the soil investigation is to delineate soil in, areas ofinvestigattoir (AOI) . · ·•· ... · 

. ·.. ~d sitewide . fot s~ii: co~tituents of concern to New Jersey s~il-ci~up crit¢rla (see •.. : . .·· .· . ·. . . ' .. . . . . . . .. . ~, . . . . .· . . . ' .. . : . . . . . . . . '. . . . . . Section-7.3).. To· accompllSh:~s, th~ ~curacy and pr~Cisiott aceeptaz,.ce ¢rl,teriareq1Jired:;_._ ... 
forth~ soil, in~e~g~on are Jiste~ in .Table· L All meaSurement· data ~ll-be calculated~-- ..•.. ··. 

·.. . 'and reporte<}Ui Wli~ consisteitt witli · spedified .methodologies :to e~ke comparabilitY' of .. • -. historical data : .. . . . . . . . . . .. • . · . . . . . . • 
. -.·. 

.. ·.: 

. ;,' . 
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· The laboratory qualityobjectiyes (LQOs) are design.ed toproyide co~isteiltre~uits of 

. laio'*n. .arid. documehted quality. The project QA 9fficer is resp()n8ible for perfornUng . 

periodic perfomiance audits. with parncipafuig laboratories to e~e thataccel'table . 

precision.· ·atid. accuracy are m$tamed. (see' Section i2.0). ··._specific laporatory QC 
... pro~edmes for an~yses ctm be fo~d ~ the EPA documeli~ .descn'bipg: speeified a,na}yticat· . 

.m~odolo~es~ including· th~ Tesi M.ethod for Eva/uattng S~lid W~te Physzcallch~ical 
• Metho~· (B.PA d()cl1Illent numbei. SW ~846,-tlril"d edition) and the Methods/or Chemical 
· · A~alysis, W:aterand Wastes (EPAdbcunient6001179.;.020) ... · . . . . . . .· .. 

· · · · · · EPA IIlethodologies require the use .ofinst:@nentperrorinance checks, !~oratory. control· 

. samples, ineth()d blanks; . duplicate<satrtples, ~eplicate ass~ys, . calib~ation checks;• and . 
lllatriX ··spike smnples . for. the· eyal~tl<>n' ~flaborat~cy precision. and ahcm;acy chuing. 

. . . . . . .· : :: . . . . . . . : . . ·. . . . ·. . . ... · .... ··. ··, ·.·. : · .. ; . . . · .. ·: . . . . . . . . ·. . ": . . . . ~· . : . . . . 

·· · ·. ·. metals :analysis. ·.The frequency and application of QG sample a:ilaiysisis' ~er defilied 
. inthe re~ective Il1etbods .... 

:-.' 

·,_ .· ;.·. ·--:--:; ,. 

· • b~Po~i.Envir~nmentalRemediation Servicis ·. · 

. : ., .··· 

MAXUS3919096 
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' . ·' 

. • The ruWPpresen~s the sampling procedures andfi~ld 1lleasuie~ent techhiqu~s to ·he used · .. 
duriiig. the field investigation . at . the former DuPont Grasselli plant · . Th;e iUWP• ·will. . . . . . . 
adhere to the QA/QC policies arid ·procedures ·outlil)ed in this QAPP; The project· · · 

. . geologist Wiil b~ accountable fQr. all field :sampling . and associated . doctken~tion 
· . procedures~ 

·.··. 

· ... ·_:._· . 

. 4a S3fuple L()catiolis' TyP~s; and Paraml'te~s : · . 

. ·_ollrutgtb.~:course. ofttle project•plan;groundwatci.and:soil samples W;ill.becoll~cted to ·.· 
. detennilie:the ~xiSt~ri.ce WidextentofcOnstltuerit8:of~oiicern at the site.: droUildwat~ ·· .. . . . . . . . ,. . . .. -: . . . . . . . . . "'.. . . .. 

· .. ·. and soil·sain:ples' will be collected rrom. mopitoring wells and soil boringlocatioris at the 
... site •. Table 1 ~arizeS thel)Qo~, a.tid Tabl~s z)aii<l,3 sUnnhalii~s th~ ana)yti6at list of 
.. par~eters to: be analyZed for duPI1g.:~~ inv~stigation.. . . . . . . · .. • .· .. . . . :• .. 

. .··: ·. . . · .. · :· . 

.. · 4.zsample Containers · 

Only new a$ple con~ers (i.e.; r~cHBM 200, Eagie~Pzqher~, or the. ~Ui~aient) will.be 
· ···· .. ~sed for ~ample c.On~ction. 1'4e WI>iDPrl~te ~~ alid. typ~ of container \vill be providedwi$ · •.... · 

·theapplicabl~ p~eserv~tive and a:naiyie4: Withir(the: $Pe~ifiec1 hot<iing· tiriies, ·~ sp~med in. 
.·.· Table 4 .. ·· .Contafuers. win be suppli~d by·.· a ·NeWJets~y ~ed .laboratOry prlot t~ · ~e in 

aCcordance ~th EP }\document sw~s46~ truid'editlotj, Chapters2,3; and 4 ... ·· . . . . 

. . Each s8nlpl~ a}iq~ot'may be anal~ed for mtiltiple pariun~ters pr9vided *~(the sample is · 
· of adequate · .. v6Iume ·.and tha:t identical :conWrier, • preservattoll,: '-ana. '1lan9Jing .· ,. . . ·,, . . . 

. considerationS have been satisfied. 
.. :.~ . 

• • I ' ',.• • 

-~·· . 

. . 
,. ~ . 

,(~, ': __ · .......... · . · ...•... ·. Sample la]?els are prepared by a N~wJ erSey ceftitled iabo~tory ~d placed pn ~9ttles at.··.· .. 
. ·. th~ same: tim~ the.prq)ririted· chaiii~of-ctistody (COC) forms are. prep~ed> This· allows for- · 

...... ' . . . . 
:: ... . .. . 

·:.- . 

· · DufontEnliironiri'entai Remed~ti~~ s~rvices . . . . . . . . . . . . . . . . . . . ~.. . .. . . ·. ' . 
•·.··,• .. · 

·: · .... 

.. ~ • ... I , • ·, • ' 

': '··::-'· 

·-•:.·. 
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the least corifuSion iri the field. · The prepririted COGfonns and label¢ bottle8 are sent t() 

. the field a day prior to, sampliilg .to allow:sampleis a fui~ check on. accuracy; . 

· . ·• 4;3· Sample Presej-yatiQn · . 

. Water; and soil samples will be' pl~ed· iri, sample containers: that have been laboratory 
·. . . . . .. ·. . . ' . . . ' ' . .. . . 

,·. prepared with tb.e appropnat~ preselvative, a8 ~ecified m Table 4 .. ·· Prese!VationJ>tocedures 

are those specified. hi EPA docuril~t ;SW :-846, 'tbird. edition, .. Cllapt~ 2~ 3, ~d 4, Which 
. . reference whl~ and soli4 m~ces .. :fu this1llailrier; samples wiu be pres~ed in the .field .. 

·. . imnlediatety·following colleetio~ · · · . 

• Once C()lletted; .each .eontajnerlzed sample :'Will be labeled and _plac,ed as SOOn as possil>le ·· ·. 

. . . into an insulated sample cooler:. The coc)ler ~villserve ~ a shipping cont~er and should be '. 

· ·. ·' .. ·provided by the·IaboratOry a1orig vAth the ;appropriate sampl~ containei"s. ·.·If teiriperamre 
. . . . . ··.· . . . " '.. ' . .. ·,. . .. .. . ... . . . 

. preseJ,Vation is ~uired;the ~h.~ will be 'pack~ with wetice~ 1he containerS vviit' he· .·.· 
. repacked in~ ·the same ice chest in whlch they wer~ received; rn this way, the integrity dr 
. trip blanks and sets of contahiem ci~ul be mailltam.ed;' 

.Reagen~ used on-site will.be provi~~d ~Y· thelab~ratory·and will be of'suf:ficientpurity 
·.· ,• . ·. . . ..... ·. . . . . · ... ' ·. . . . .. . . . .. ·. . •' 

to yield blank results .at leyel~ below· :the practical qU8Iltitation ·limlt for. each parameter. 

. . Preseri~tion tecbni~u~s Vln1 be .d()c~~ted ·on the coc records and ,in th~ fiel~ .·. 

samplirtg· logbook~ Thls documentatjon inchid¢s the use of ice for temperature 

. ·• pre~~ation. .S~ples will b~ 1ian5por:ied to the laboratory promptly.to provide lUllple 

: time. i~r·: analyses. ··~ be cond11cted. Witlilii appiic'able holding times. . The maximum 

. iilterval be~een sampie t~Uectibn and slrlpmep.t sho\Ud be O~e da,y .. 'The site C()Otdinatot · .. 

.. . · .. Will'arrange vvitb, t1l~latioratoryror sami>t~ pic!rup or saUripte shipment usitig AA overniiht 
. •'' '. ' • • . ' . ' . ' • . . I• . • 

. . .·delivery service; Samples Will he shipped ~sftig an ins~ated s~ple ~ooler and wetice to. .· 

· .•. keep .ili~ ~amples ~ooL. the shlpp~ is ·~onsible. for ensutmg a@eren~e 'with· curi~t .... 
. ·· .. U.S. Dep3.$nent ~f.Transportation.'regUiations concerning'th~ shipmeiltof~vironillental •. · .. •· 

·. samples to a laborat~zy th~ analysis. 
. ·.· .. 

. ... 

DuPotJt Environmentili Remediation Servic~ ·· 
• • 
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. :·_. ._··. . . . : ..... 

· ·.· . · 4.3.1 Pr~ceduresfor Reagents or Supplies 

t 
' 

· Reag~nts (preservatives}-~es~pplieci ~Y the NewJersey.certified laboratory. All bottles \Vill be pre~pres~rved'by thcdaboratory. . .. . . . -

. . . 

4.3.2. Preservation of Soii Samplesf~rVOCAnalysis ·. · . 

Soil ~&nlples to be· an.IDyzect forVQCs Will be pl'~served with· methanoL The NJDE~ ... · . 
. Field Extra~tioit/Pr~se;rvation of Soil Samples with Methanplfor VOC Analysis ·c:traft 

· gwdance will be foll~wed. for t}ris· ProJect~ A ~opy. of this <haft is attached to this 
-.·· .·. do~time~tas Exhibit2~ The in~~rune:betWe.eil th¢ laboratotypres~g th~ he>ttl~s · .· . 
· ... wjth; me~artol···· for •. shipnientt() •. the field • and receivmg. the' bottles 'fro~ the field for 

·. ·· . laboratory. analysis is five days; .• · · 

· ·. 4:~ ·special Handling Co11siderations. < · ····· · 
. aroimdw~ter 'samples $ou1d' be 'eollected lmd .-CC>~tainerized . Ill . oi-d~ of' decreas41g ·•·. _·.· · .. :el=T~~.:~~~f~~ Will~e.Dade~the .•... 

. . · -·A sUfficient. sa:nwle of each. matrix· type- froll'J.. each 1ocati9n. '"Will be eqllect~ to.·. serve the ...... . 
•... ne~ :of~ analy~~;,.'incllldin~. IIl~~iSJ>~~~,:~a~ -sp~~- duplic.~test:~~ ~<fi~l~- •. ·· ..... . 

. : _·~--duplicates, and splitsa,mples (to l:>e. sent to a s~on.9:l~botatory).where reqlllied. m the 
· · . QAPP; . If it becom~~ 1leqe8sary to retrieve l@diti6nai ·smkple. material 1i'c)~ an • adj.aceiit . . .. 

. 1ocati6n. in' order to· obtain the. neces,sa& sample volllllle8 to· ~eet saniparlg• .requirem~ts, . . .. 
· · this requirement. 'Wiube poted in· ilie field iogb.oo~. atl(i ilie $ite. cootdinator win be 1lotifiecl. ·. . . . . . ~ . . . ' ·. · .. ' . . :, . . .. : . ' '·· . . . ·. . . . . . . .. ·. . . ' · . 

. ·Water-samples to be !mal#ect lot votatile orgaDic c<>D.stituentS Will be .~ollected "and_ capped · ·. . . .. . . . . . . . . . . ··. . . . . ·. . ' ·. . '~ . . . . . . . . ·. . 

.. ·.the. pro~ess must .. be rePeated .. •-. Occasionally .water samples ~nwrurig )ligh levels ·• of . . . . . . . . . ' . . . . . . . . . . . . . ·. ' . . . 
·--~~b~nate salts will fiizzwhen_contact·is made~WilliWeacid preservative-in the bottle._ If- .. ··. 

. . 

.. ··' ,. 

·· .. ·. :._) : ... ; .... ~·_,: . · ... 
· ... ··. . . ~ · .. 
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. . . . ·.· . . . . . . _· .. : . ... _:· :_ 

. this is observed, the samples should be collected in containers without acid: preservative, fue 
label~d COC.form should be markecLaccordingly, and the project manager should be 

· ~otified imnlediately .. 
,. . . 

Each sample container . will..be labeled inimeruately· after it is fi~led and capped, . 

· . Prelabeled contahuis wip be used, ifpos8ible-(se~ Se~tion s~O). 

. Holdirig time reqUiren;Ients .. for sample co~tainers. itl~lude arriving on~site within one day · 

· ·. of their preparati~n in. the laboratory; retti~g:oi).~slte.fora maiimmnof~o days; and · 
arri~g back atthe hl~Qrat~ry Within op.e ~~y of-shipll1ent from t}l~ field. · . . . . . . . . . 

. ·.: .. 
· 4.5 s~nipiiilg Equipment and Proced11res . · 

· Detailed procedures ·for saiilpliilg tile· groundwater matrix involved in' the projec~are 
' . . . . . ·, . . . . . . . . . . . . ' . 

. included jn the workplari. Th~e pto~edtiie~ 4tcl~de speCific ms~ction8 for sampling 

eqUipment use, documentation,·anda~rintamination,prcicedures. . . . ' . . .. 

4.5.1 Gr(Jundwaier · . . · 

.The gro.mdwafer .• s3lllplirtg pro~e4ures• an~ r~q\lir¢m..ents· ~e outlined 1~-tQe May 1992 

...•. · . NJI>EP Field' SamplingProcecl:u;'es. Mdnuat and NovemQer 1992 '~eRA }Jrou~dwat~r/ . 
. . ··. Monito~ing.~ .. Ptaft :Tedhnicat Guida~ce .·])ocum:mt .. and .• EPA. :docuin~{ $W .;846, third 

editio~ 'Chapters 9 and ~ L . The .op~~tions: ~d inliin_t~rumce plan pro~des fi- compl~te .. 

. lisnng . of . the groundwaier sampiin:g procedmes. · The . procedures include specific· 

. infonnatiqn on momtbrlng well.itliti~ fu.spectiori~ groUtid\Vater~levelmeaSureii1ents, field .· 

• data oollec#ori~ field. sample c~tody do~ufu.~ntation, detectio~ pf~scible layers, well· . 

.. ··. ev~c~tion, approve~methodsJm withch:awiD.g_.sW1lple material frorii>moriitoring weus·, •. ' 
· ~ci s~pie container fiimig, capph~g, ~d labeling. · . · · . · · . · . · · · · · · , ·. · · · . 

DuPont EnVironmental 'Remediation. Servic¢s · 

.· .. :·.·.. .···. . 

. : . . :~ .: . . . . . . . . 
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. . .··. . : . 

· · 4.5.2 Soil S4ntJ1ling . 

. ·. The fie~d team leader will b~ respo~sible. for ~e soil: ~amplirig t!LSk. LLI:win pro'14~ 
·.necessary sample containerS with shipping. containers (shu~les) ... The field team le.ader ·. ·.· 

· · .· Will be tesponsible for: laboratory. coordination~ Containers~ an4 · any preservatio~ added .· , 
te> co~tainers;. will be in accordance with NmEP's Fi~ld Sampling GUide (M.~y 1992).; .·. 
AII·samples :requirjng refrigeration will be shipped af 4°C (± 4 ~). 

4.5..3 • Eqiitpnient LiSt ·· . . . . . . . 
·:·. 

The ~uipmenffortbis•activity is l1S follows: 
o Gene~to~ (gas-powered) . . . 

. '. . . . ·. . 

o p:flmeter 

: . . ' .· .. . .:. 

a · Conductfvity meter · · . . .. 

a· Turbidity meter . 

a Two~nich su,b~erl;ible or centrll\l~allow flow PumPS.· 
a Water-le~elll1eter . . . . . 

0 Oil andwatednterracciprobe · • 

. ''.· 

•: .. · 

··. ·. o ri~¢oilt~tio~ supplies {Le.; Al~~nq.t®,. isopropyl. alcohol,. ~onges, brush~~ 

0 Z::!!~;~.;~~le glov~ po&tive ~;~ 
respirab.lrs, disp()saiJlefyv~k\lll suits. and diSposable booties) . ·. ·.· .· · .. · .. · . .· . ·. ·. ·. ·· ..... · · 

, ·., .. ·• 0 · Sample CC>ntailiers~ preser\rativ~. ancl coc doritimentation 
Q Fi~ld io~b~6~ . . . 

o · Office ~~pplies {e.g~, pens~ cal9ulator, paper, and watch) · .. 
· .• a • C~ibr~tiol1 fl~dS . . . . . . 

o Ice> 
0 : Photoioirizatioli detector (PID) · 

.. · .. Q.. ~eys to loc~ed wells' 

· · .. a· }>l¥c b8.gs (e.g., garbage and d~~ontamination.uses) 
Q .. Papertowels ·· 

· ·· ···. DuP~nt En'vir:OnmentafReineaiation' Services 
'"., , .. 

,·.· .. 

c, :-·. 

. ~ ~ .· . : . . : . ... ·_.. 

·. ·._:: .:.'.· :_:_·.:_,·_ .... 
,_ .. " . 

.. ,: .. 
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At a minimum, the· followip.g. checklist will:be .revie\Ved .by the proj e~t ·manager .and the 
I ' ' • ' ' ' '• • ' ' ' • • ' ' ' 

.· . sampling personnel for preJ>Ianriing prior to the sainpliiig event· 

. a . Coordinate. With . labotito~ . sWr to .•• ensure . that sample · airival is· propeily 
•.. · i ~tieipatetj ( e&pecially if weekend delivery Will o¢cur)~ . . 

. a Determine that :all appropriate fonns atld.logqoQkS ar~ availabl~ for use ·durkg~e . . · · 
sampling event.. · · · · · ·· ·· · · ·· 

·. a .. ~stal>li~ accountability and responsibility for each activity to be conducted by the· 
sampling team.perso,mel. · · · · · · · · 

.· · a Conduct a prelimmary · · inSp~tion, imi:entory; and precleaniilg of all· field 
· · eqUipment.. EiisUJ::e that prc:velitive in3inten~ce is · up~ to-date. · · ~alibra:te and · 
reeh~ckall field anB.lytjcal UiS1J.'um¢iltati<ni> .· · .. · ... . . . .. · 

.· .. 6 · .. Review the work'ptan· t6 deterD:fule:tllat each individual is aware of the })t6tocots 
· · ... andrequir~ procedures.··· · · · ·· · · · · · · · · 

a Review the H~altli arid SafetY (ll&S).pliiri f01: health and. safety requireirients. 
. Double-check the ·I6cation ()f' atFund~rground 3lld overhead utilities.. P~terririne 
• What level of pei'Son8J. proie(;tive cl9tbitig and eqUip:ment will pe 11eeded for each 
location. •· Review tpe.procedureS for~4epontatiiil;uition of protective .equipment and . 

.. · uSe aiid ~oval of.re$pkat~ry and PersOrial prot~c:ti\re cloth4lg to .• avoid persoil!U .· 
· · -expomire to potenti~y ~d~:us s~ple materials; ReView eiJl.ergency escape 
..... and_wetlicai emergencyprocedtn:es. ·. . ' .. . . . . . . . ' . . . . 

· . a Review the :H&~ plan to determiiie the location of specified deco11tarillnation 
. areas for sampling eqliipment ·.·· . . . . 

· · · a Revi~w the work pl~ to ~~termine what types ofdeVic¢s are to be used for 
withdrawal and collection pf each sample matriX type. The H&S p~an includes . 

. · .. ·. decontamination proc~lll'es forail sampliilg equipment .· . .. . . . . . . 

.. ·.· 4.6.J)JeterminingProperSamplingLocati()ns . 

. . to enslll:~ t~e ex;lct location of sample collection, a I!lap . detailing sampling. points is 
· ~clude4intheworkplan. . . . . .. . .. . . 

•• ,, 

. . · · .. ·· .· ..• 
; . :-.··. 

· DuPont Enviro~,;,enta;.R~et#4#~7J'Servic~ ·.· ·· ·· ·'· .· 
·. ~ ', .. · .. · ·-

.·, _: : 
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.·4.6.2 Data a~dSamplingLocations · . . . . . . . . . . .. . . 

t . 

.. A dedicated, bcnU1d, field groundwater noteh~ok is keptfor everysite; The former 
... __ DuPont .Grasselli pl~t wiU have a bound 11otebook'Yhere field. data fro~ each well will __ · . 

be recorded individually,_ This ·-field &ta. ~1 later .be exieilded into th~ corporate· 
environrilental data. base (ifnece8sary) forr~ol"ting reaSons. 

. .· . ~ . . 

4.6.3 · Caiibr(ltion·oJ Field Devices ---_ . 

. Fietd deVices are·caJibrated priorto each-!)ampling event~ ·A record ofthls calibrati()n is . 
keptin·th~l~ounei n~Idbook. ·_ · · · · · · 

--. 4. 6.4 .· CiJUecti~n:.ofReplicate ~easurements _· _ · 

A record of field- data is lcept in the ~undwater notebook_ for all groUruiW~t~ ~ells. _· .. 
Rep#cate fleldcJa.ia may in~lude_suc~ Ciat~ ~ ~H; t~pe~ttire, ~ecific oond\lcti~tY. arid . ... , ' 

· · depthtowater~· 
. . 

4 •. 6s._-{)rder offt.ieldDataCoUedlon . . ..... ,. ·.. . , .. 

. F. or g,:Olllidwater sampling~ the order irt whic~ field mea8urem~ts :will .b~ made is aS .· .· .. 
'• '··' follows: : · · 

~ . : : 
·, o· i?m arid, fhme.iomzation .·detector (Fi:Drreadfugs. for. headSpace and~ breathing .. '·,· < ' ' • • ... ,,··. • • 

·-·~one 
. · .... · .:· 

. _o ·_ Depth to water 
· · < o . sp~-cifi~ conduptance . 

tlpH· 
. _ o . ; Temp~rature, -· · 

..... 

. ··.·'.: 

. ., •' 

. . . . 
. '• . 

•c:· 

,· ·.·· . : ; .. 

.... -. __ • ·····._._ ; < 
Each s~plfug t~am leader is r~onsjble for maintaining ajleld noteb~ok.· ~e· nott}J~()kS .. · -

. _ · .Wi\1 b~·_use(f topr~rvid~ .d~ily.recoros of.Significanfevent5; observati()~~ and. in~a8m:enients 
. · ... . ' . 

·. . . . . . 

·. iuPont Enviranmentq/Rerhediation Services 

. : . . 
: .'."::;··.· 

. . . . . . . . 

. ' ·.· ·:: . 
. ;. ::- . 

·.'. · .. , .' 
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. . . .. ·. . . .·· 
. . ·. . . ~ 

dUiing fi~ld investigmoi1S. The notebooks• must be· bo~d, with each p~ge ·.numbered ~d 
completed inwate~proofink .. Each. page will b~ signedby.theuser ~mdcl.ated; ·Alllll:embers .· 

Qf the 'field sampling teaiP. will have access to aJ:ield notebook. . These not~books will be ·• 

.·. maintained as. pennanent recordS and wtlLremain the property ~f Du}>o~t ~ 'fhe pi~j¢ct 
manager willpro~de s6dali~eci ~6tebooks and~ s~ure them when 'not in, uSe.> .· .. ·' . 

Field. notebooks ar~ . intei).~ed to.· proVid~ ·• Sufficient_ data·· and obserirati0.ns t6 reco~truct ·· 

ev01ltS that ~ceurre<i dUring sanip}iiig events and io l'eft~ fl1e m~ori~ ofsamplihg,te~ . 
' memberS ·.!f~~ to'' ~ve .testimony. cluriiig l~gal proceedin~s .. · .. ftr.legaf proceedings; : . 

notbs, jf referred t(),. are subj~t toi crriss-~xamination. and. rri.a.y be; admissible'·~ evid~l1ce . 
. The .field notebook eri.tries:· ~ould. be legible; factual,· detail~- and• objec.ti~e. : coirection$ 

. . . .. ·.may be made by liniD.g out w.o.rs; .itiitialirig ~d dating the err~rs~ ~d entering .correct 
. . ·. . . '·. . . ' . 

· infot:inittion; 

. lriformatiol1 to be entered in fi~ld notebookS will irichide, but not be limited t~, the items . . 

·.-listed in Section 5.2: .··.·other fie14 'docunten~ti9n proc~dure~. ~eluding. sample ,labelfug . · .• 

and.cl"lain~9f~cu8todydocurilent1ltion, ~e .C()~ered in,isection. _s.o. · · . · · 

,. . . 

. 4. 7.1 Chaifi7J.fCusto4yFofri.s . 

. . . . . . The COG:_staii~dized field tr~king fomds bJken to ihe field along With. the coc :form; 

.• Fi~lc1 s~plkg persont.l~l cpllipl~te alogb~ok'dedicatedto the.~ite. Each field employ~e' 
·. ·. may·t\tso ci>n.ect additioru1l details, in ·.theii in<Uvlcbial field notebQoks; •··. Example _ coc 

. - . . . .. · . ' . . . . ...... · . . . 

• form~ .can pefourid in :the LQAPs contained in Exhil:>it 1· of.this document. · ... •• 

··· .. 4.8, • Decontalmri~tion. Procedures 

.. · A policy of using di8posable or dedicated equipment'is to be UnPl~m~nt~d .on-site. 

·. Whete tliis is, ~ot ~pJicable; ·the folloWing de~optamniationprocedures win he Iqllowed: · 
·. · .. :·· .·' -: .. -· 
. . ,•' 

.· ...... ··::·· .· 

··,.·, 

.. ,· .. 

• ... 

' .. ··.'· 

·. ,· 

••• 
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.. · .. 4~ 8.1 Labor:atory Decontamiiiati~n Procedure 

. Sampling eqUiptnentptay be laboratory-cleaned atConoco 's New Jersey laboratory in the 
. follo~g manner:.· 

· · · a· Nonphosp~ate 4etergent plus tap ~ater wash · 
· · a Tap;.wateri-plse . 

Q · · PeSticid~grade hexane or methanol rinse .. · . . . . . .. · . . 

.. Q Acetone (pesticide-grade) rinse 
a Distilled 3.lld deionlzed (ASTM Type IT) water rinse .. . . . .. . . . . . . . 

0 · Total air· dzying 

Samplilig equiphierit is wrapped ill ruuminmn foil and' stored in polyethylene bags.· The 
·.• . al~um. foil is• oven· baked at 105°C. .Teflon® 1eadets' and ·foot val~es are· stored m 

polyeth.ylene bags. · 

.. ·· .. 

. · 4.8.2.·FieldDeconta~ination Procedures • . . .. .· . . . ·i . . 

... Au. sampling e®ipmcmt . will· be fi~tci:.d~ontaminated .. Ui .accordance. wi$·· the: proced~e .. · ... 
·. descnl)edil1Section4;8.1 oftbisQAPi,; . . . . .· · ·· · .· · 

. . . . . . . . . . . ~· . . . . .. 
·. ·:: .. 

. :_· :· 

. · ·.. New polyethyteri~ tiibmg (us¢d for purgll:tg).is cleanecl with alaboratory:-grade glaSsware • 
. · · .. deterg~t, rfused wifu distilled ~d d¢icillize4. ~~ter; fliici ~tore4 iri poly~thylene.~a~s prior, . ·. . 

to use. 'An~w piece of tubing is· t1sed for each welL · . . · .· 

··. __ ,: 

. '• .·. 
'· 

·'•' 

. ·::. · .. 

·", :·: .. 

. .. . 
. . . . . 

• .·· . DUP(jnf~n~i~ontnentat R~~~ia~on.SeT1/i~es . . . . 
• I • :' • 

.... 
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. 5.0--·SAMPLE CUSTODY. 

The sample custody procedures outlilled in this section.ensuie the tracing of possession 

and ~~cning of individ~ ~;arnples ·from the tUne of field collectioh through laborato~ ·. 
. . . ·.· . . . . . . . .·. . . 

ap~ysis.· 
!''. 

. S.l Sample Labels and Security Seals · . 

. . _ •..• Bach.sa!llple ~ontainer will have a sample label ~ed u; the outsid~ of the. cont~er in an 

·_ obVicms .locatloil; ... The ·Iabel.will• specify ·.the. oontainer. Iiumbei (or 'lot number),·· sample · 

identificatiort .number; name of the ooll~~tor; ioqatio~ sanipl&i, 'date and ilin:e skupled, . 

. . pr~etv.atlv~ used, ·.and. parameters' to. be an~yzecL 'Irifonnation will''be '"rec6~ded on .the 
: sample tabehvithwatetprooilnk. . . . . . . . . ',· 

,. . . . . . . . 

Samples shipped :from the. facility to· an outside ·laboratory by a ·comniercial couner will 

--. . · be tratlS})orted iri a refrigerat~ sbippiiJ.g c_ontafuer sealed with tamper-eVident tape m: a 
.·. . .· . . . ;· •'. . ·. ·.·· . .. ,. . . ·.. . . . 

•. tarnper~eVidentseaL j\lso~.s~iiiity seals Showmgthe.initials ofthecollector_andthe date_.· . 

. · .. th~ sample wis ~eri should he pJ~ed'b:ver the cap of eaeh si1Illple conWner; ·If any 
. . security s~a£is received bfuk~ th~ fact Will be recordeti On'the'COC .fo~ and the site 

. . ' . . ·. . .: .. · . . . . . . . . .. . .. . .. ; . 

. ·. coordinator vvin be rio~fiea~ . . . . 

. · s~i. Fi~ld:.Logbooks 
. . . 

·,· .· 

. . • .. · ·· The field sampler will ~otnplet~ the appropriate sarnpl~ collection rq,ort (se~ Section4.7) . 

. · for t::!iCh sample ~ocatioh, noting' the following_infOililafioil'aS reqUired: 

a. Sample location 

a S~ple identificatioil numl>er ... , ...... 

· a Saqtpl~ source, {e.g.; nionitoriilg well, Ieachatestaildpipe, streai)l) •·· ·· · 

.· _--. a . Sample type, at1d. collection equipment, {e.g.; grab sample~ coln.posite sample, . . 
bail~t, pump) . · · .. · 

. . . . . 

. 0 Eva~uatio~ date and tim~ -

. . . . 

DuPont En~z'ronmentizl-Remed~ation Servi~es. -• 

. . . 

. .. . . · . 
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o ·.Volume purged (note ifptit~Sd t~ dry)· 
·· · . o . Personnel present 

o . Depth to b~tto~·.depth to .water, .and casing volUD1e 
Q Weather conditions· , •. · 

.o .. Date and. time ofsamplewithdiawalifdiffetentfromtime ofptirgihg ·. · 
Q ··Sampleappearance(e.g~, color, turbidity, odor; sediment) . 

. · l:l. Weather condition$ ~ttiine ofsample withd!awal ··. 

Q Fi~id · measurements Jor aqueous sample~ (e.g., temperature, . pH, specific. 
· ·.· .. conductance) · · · · · 

· Q · · NUm.ber ~fcontainers for each aliquot collected 

Q c()ntainers.ize; type, and pt:esetvative psed in each sample aliquot . ' 
a · Par~~~ers (an,aiytes ~~m ~ch ~ampl~ aliquot)' · . . 

. Q ·. <:omm.ents and ribservations at tinie .of sampl~·Withdriiwal . 
· · o Signature and date of fi~ld logbook c~mpletion .· 

·. 53 Chain~of-CustodyRec~rd · · .. 

·.·.Each ·sampl~ may.· cansist ..• of sevet3J .•. in.(Jividu81.· sat;llple ·aliq~~tS c~ntained in separate,· 
.· :n~bet'ed s~le. c(>ntairiers ... Each sampie .cPritafuer ::Win be .l~gged .in Oitthe, coc• form .·. . . . .... · . . .,. . . . . . .· . . ... ,· . . ·, ··.. .. . . . 
. pri(,r to shipment. to the laboratory: . 1be COC{onil willbeinithited at thelabomt()zy ·:when '· ... 

. . . ... · .. the sample containerS are shlpped to th~ field.. 

The.follo\ViAg fuformation Will be recorded on tlie COC fotm: .. . . .. . •.· ·' . . . . 

. Cl orlgin of sample contain~. 

·.·:.: _·.·· ... 
a Sample source(e:g., D1onit~ringwell, stream) 

- Q [)at~ and -titlles' ofsatnpie colle.ption ·. ··· 
· ·. , ·· ... d .. ··s'ampleidentlficationnumbers ·· 

· o Sampl~ l~ca~on . 

· · · · ·· o NumberofconthlnersforeaGhsample.atiquot · · jiJ .. •. ..... . . · 0 COitiairief Size .· · 

. . DuPo~t Erivirdmnentai R~ediation Servic;s ... . . . . . . . . . . . . 

··.·.· .. 

... • ~ . 

MAXUS3919107 



. .... ··. 

. . . . 

. . . . . . 

Cl ·. rwe ofpreservatioii (including ice) . 

q Parameters (analytes from each sample aliquot) 

Cl Rush analyses (if.requested) . . . . 

o Special handling instructions 

DERS Proje~tN6. 1755 
· . December 19, 1996 

· .. · Page21 

o · Desti~ationofsamples .···· 
. Cl . Name, date, tinie, and.sigriatUre ofeach individual possessing the samples . . 

d Shipping cont~er· seal. nlmiper or shipping container i<l~ntific~tion nUm~er and .· · 

condition (used.. only if transported .by c6Illm.ercial cotlrier) . · 

:The COG form will be signed by eac]i individ~ resv<msible, for cust~dy of the ~ample •. 
. · co11tainers and will acronipanythe samples to the laboratory. 

. . 

. . . CUstody of the sanipies will be· detmed as ~h,lal physical possession,- iD. View after .. · . 

· : p~ysi9~ posseSsi~~ or locked ·atidlor s~al~d hi a ta1nper-re8istant ~ontainef a.fter pliysic.al .. ·. 

. . ·· possessi()n~ At the titile o.f custody transfer, ~e individttRI telinqliishfug ~e samples will ·.· 

. observe •. as• th.e transfete~ inspec~. the s~pleS .for .integrity aild number. and ··:dates~• and 

•. Sl~ the. coc. fomi. •··. T})~ 6ri~rial, sig.ned CQC 'f~rm will acccnnpany the samples to the 
·taboiatory~d ~e·re~ed.to .the ··bERs .project marul,gei_.ol1ce the.·.sampleanaly$i~ is• 

· comp~ete. The.project ;geologist'or designa;te will be respo~ible.for c~tC>dy ofthe 

. samples takendiJring the field kv~gation. . . . . . . 
. . . . . . . . . . . . . 

. r 

. SA .. Lab~ratory Receipt and Analysis Reqlie~t tog· 

. The lahotatory VVill designate a_ smn.ple clistOdian for theproject This person is ~Sponsible' ·· 

··. ·.· .. for~~tfug and verifying c,etr~ess of COG ree9rds when received and• for verifying . 

··. • that ~lsamples are accoun~ed for and.· that custody seills reJilaili .. mtact The custodian is ·· .. 

· .·. ·· .... · .alsO· reSpbrisible. for verifying t¥t sample .t~p~tUres • when received ~e ·.aPpropriat~ f'o~; ·. · 

. lh~ level'ofpr~er\raiion-~eq~. ·When the ~amplesare receiv~'the -s!Ullple.custodiati 
. . . . . - . . . . .. ~ .. 

. . · .. will $igri the coc fonn and n()te: the sample. conditio~ oil it·. The ~ample ~w;to9ian will' .·. . 
. . . . . . . ·, . . . .. . . . . 

. ' iriunediatelyp.oti.f¥ the QA officer of any discrepancies. 
,·, ... 

.. :· .... ··. · ... 

. . ·. . . :.:·.·· .. ·.: .... · ·.· . ': ' .. 

·:.; . ·: ... 
. ::-.· .. · . < Jj,pon, En~r<mentaiR~~dia#OnSetvices 

••• 

• 

•• 
MAXUS39191 08 



) 
. . 

· PERs Projec~ No. 175s . 
Dt~c~mberl9, 1996 
.Page 22 • 

·. As.· samples are recejv~d by the. iaboratory, they Will' be . entered;· into. a. sample 

. ril~agenient.sy~tem •. Th~ folloWingliiiniirium illform~tion will be. proVided: 

. 0 Laboratory srurtple n~b~r/identifiqation • 
· .. a Field smrtple designation 

a . List Ofanalyses requested for each sample col1tainer 
. ·. . . . ·... . . . . .. ... : .. : _· : .· .. · .... 

· 1mnlediately atter receipt, 83Iilples •will be. tranSferi;ed to a secure sto~ge [u-ea with
. appropriate.· t~per~ture control(~ ~s~li~hed by EPA document SW ~846, third editio~ .. · 

'• ·',' . ..· ,, . . . . . . '• . . .· ·. . . . . . .. . . ,, 

· ·ChaPters 2; > 3,. and 4); ·.to aW:ait preparati.on. m.d analysis; .. . Only arith~pzed l~oril.toty . . ' . . . . . . . . . . . . 

personnel will' haye;.access to t1te locked storage area(s ) .. Thelabbratory wiil·maintam wnt-
.· ten records to $how·the handllpg chto~~logy for each sample by vari~us indi~d~als ~t the·· .• 

. . .. . . . . .. . . . . . . . . .. . . . . . .· ·, ·.. . 

.· laboraio~ during :the aitalysiS prOCeSS •. ·· The -~~oratory saniple. custodian is-r~Sponmole {or 
.. proViding alabo~i!tory 1dentifica.tionnump~ for eae4 trip blank so_ thatcomparisc:)n. may be .....• 
mad~ Iatet to ~e saritples shippedin the· sarit~ c~ier. ·Field,~ blanks musri~o be giv~ ._· · · . 

. . ulrlque:la~oratocy id~tijicatiori 11mril?en; so ~t domparisom• may .be made.· to' .ass_ociated .·• · s~ple sets. . . . . . .· . . . . . . . . . . . . . .. 

.. . ·,·: .· '. . . ~ .. 

.·· .. · 

. . . . .· . . 

..... DuPont Envii~fl,ental Remediation Services 
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. . .... . . · .. ·.. . 

. 6.0 ··cALIBRATiON PROCE])l1Ims ANDEQutPMENT· .. 

. ·FOR MONITORING ~ALYTICAL EQ~MENT . 

The ~umtifactuters' instructions will be follbwedto cahbrate analytical equipment . The· 

tednucian assigned to maintain eaeh unit will calibrate the equipmei1,t. Th~ project 

. ··.·.geologist or deSi~~tcnvill superviseo'VeralJ. equip~erit calibratlOI1Snd~amfenance ... 

· · .· .6~f.ll'ield Calibration 

· ·!he frequency:offield calibration for instruments used oil this site.is otitliiu~d iii Table 4. 
. . . ' . . . . . . . . . . . . .·· . . 

Calibration of equipment will occur daily prior to .its use . .m the field,. The site oootdiiiator is· 

reSponmble for ensuring · adherence .to the . calibration schedule and e~h ·opet1itor 's 

und~t~ding of' the : proper l.isage, Dlaintenance, .. and· storage of. each : iristrturient. . ·. A·. 

callbiation logbook is. kept with e~h in:Struilient to re.cord the fiel.d calibration. Each 
·. ,·.. : . ·. . . ... . .. ... ·. ·. . 

logbook . contains . the date: of ' calibration; . the operator's initials, the calil>tation 

nieasmements, and. obs~ations ab~~t :ilie .. ·fustrunient. or. chlibiafl~n··proc~~s~ . A 

·. ·. ··.• coniplete set of manlltacfurers; clirectio~ f.ot equipment cahi>ratiori shorud. accompanythe · .. 
... . . . . . . . .· .. , .·. .. . .. . .. . .· .. 

. ... _.· ... 

·. · .. 

· instruttieri.ts on.,. site. . 
.. ; . 

. Briet:SUllli11aries ofthe calibra~o;ri procedur~ for ~h major piece of ;tie~ci ~ea8Urettient .. . 

. ~Uipiil~t follow.: . . . . . . . . . . . 

o pH}vfeter . 
·· .. ··.. : Callbratic11i is performed at the Start of~ac~ sampling day using standard buffer · . 

. solutions that bracket the pH range expected in .fl1e samples .. To calibnite the . ·.· .. 
. · • instrument, place the: pH electrode in: j>H 7.0 .bUf'fer.~ solution and . s~t the . 

. . t¢mpetature controLm~bat the mark indicating the :solution temperature .. Turn.· . 
. ··. ·.· . the onfqff sWitch to 'cpH" and adjust the AoJkriob.Uiltil the 'meter re~s 7.0 pH. · 

. ·. • . Measure tb,e teillp~ature ofthe 4.0 buffei' s~lution and setthe .. t~erature kn9b to·.· .. 

. agr¢e~ Then;. rinse the. electio~e With distilled· water arid place it in the 4.Q buffer 
· ... s6Iut1on.: Make th~. instrument read 4.0 by adj~ting the SLQPE adjust with· a · · ·•. 

. :. · scrci,wdrlver .. 'Now testthe known . s'olutions. . C8librilte the pH meter With the •· •· 

. · · pH 10,00. buffersolutionfor readings above '1.0~ · · . . . . . 

::··· ...... ·.· 

•• 
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· 0 Conductivity Meter 
· Calibration is petforrned at the strut of each samplirig day usmg . an mstrume11t . 
seWcheck · and potassium chloride · (l<Cl) · ~tandard .solutions .. made by · fhe 
. insirume~t. manufacturer. ·The: levels of the standards are. selected to bracket the 
range of value·.· expected. ill·· the . sat:tlples. The meter is . calibrated. in .·the same . 

.. . · m8Illler as the Pll meter. The. meter inust read Withiri 10 percent of the standards 
to be considered ''in control" and should read within ,5 p~cent (7perceilt is .. 

··. cotisideredawanungle"el) of the standards. Jfthecalibrationindicates the meter 
is "out of control/' a .bae~p unit should be. eniployed; if one' is not available, the . 

. . . · data will b(dlagged to ilote:the .percentdiffercmce between the meter ·and stan,dard. . 
···· .. R~adirigs from -cond~cthdty>metei's are normally sta~le~ th~, caiibrationchecks 
. are usually Ifurlted to checks atthe be~g and en4 ofthe sampllilg day; . . . ··. . .· . . •' . . . 

·.To :calibrate the C01lductivity meter, set the control ~tch to CON; the ran~e 
SV(itch to· l,ooo -{for Model12)or to;ooo · (for: Model 76), ·mid .the temperature · · · 

· · ·compensation knob to 3S°C; .· Then, unplug the electrode~ · · .Adjust the 
· .· ST~A!IDIZ~ control for~ readirig ()fl~OOO (for Model72} or: 10;00 (for M:ode176). ·. · · · · · · · ·. · · · 

t:J MSA~ Model36I Oxygen/Lower,EXplosiveLimit/HydrogenSuljide 
. l0211EL/1!2S) M~ter . . . . . 
· ·• CallJ>ration of the_· OiLEL/H2S meter will be condrict~d prior to $hlpm~ht .and· at ·· . 
the start of each sampling-day u8ingst~datd cali~ratio11 gases:obtain,edfr()m t]ie ·. · 

·· . . roaiuifacturer. . The. MSA · d~vic~ can be calibrated.· with : calibr~tion .·• check gas .· ·· 
. consisting <>fo.7s percentpcmt~~ (b)' volume) and 15 perc~toxygenill nitrog~ .· . 

·· ·. ·. with 50 p~cent LEL. · Calibra#9tt wUtbe base<i on the parameters of interest, but . 
•· \yil(~hvays·hl9h.tde oxyg@ and -LEL · Ad~tional calibration will1Je:made fu the· · 
. fi.eld ifthe uniteXperleil.ces· aonorlll.al pert\lrbationS orreadfugs})ecome erratic> . 

.• For·ox;gen calibration,·.put the•MSA•.inthe.OXygenDi~la~Mode .. Caretuily.· _·· 
. . ·adjust the ()XYSPAN control for ·display :mdication of. 20.9 percent. If. this ·.· · 

·· ... procedur¢' Cannot be successfully C(>Inpl~ted, the. sensor is exhaUsted and niuSt :be .·· replace~. · .. ·· · · · · · · .·· · · . 

. ·.·. For LEL callbratioll, put the MsA in the LELReal-Time DisplayM~de. ·c~fnlly .·. 
adjusfthe:'EXPZEROc<>nti-oluntilthe:displayincticatesOpereenforniatqhesth~ 

· ·. a.nil>ienf- conditions. •-.· conneet ·.the .. ·Calibration · gas cylitider . t9< the . aspirator . 
·.· attaebm.enttotheMsAgrill With the p6Iaiizationairowpoiriiinitowar~ the front· 

... · >ofthe MSA. , tum the gas op and allow it to fl<>w for atleast fiveininutes. Then, 
· can~el *e alatnis aJ1d select the.LEL Real~Tinle Display Mod8h~k: that the . 

• · display ha.S settled. Carefully adjustthe E.XPSPAN control until the display reads the ·same • as the yalue re~ord~ on the · ga8 ··.cylinder. Tum off the gas. 8Jld 

.. · .. DUPont E1ndrtntmenta1Remediation Services · .. · . . :• 
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disconnect the gas cylind(rr; RePlace the calibration. and sWitch the Oi/LELIH2S 
meter off. 

0 MicroTJP®Photoionization.Detettor (PID) 

Pepodic calibration is requiredfor PID output changes because of the potential for -
inlet filter restriCtion, lamp Wiridow cleanliriess, sample pump wear, and Qther 
factors. · - · · · · · 

-buring ·.calibration, the MicroTJP® PID is first exposed to· Zen:> Gas. . A small . 
· . signal is gen~ied;. i¢d this zero signal· is Stored by the microprocessor.·- . 

. _·'In high~sensi#\fity qpe111tion, th~ .microprocessor subtracts the ~ero signal from the 

. PID s~gnill apd niultiplies.the difference.byi,OOO; .. Thl,s nulnber is th~ displayed. 
. . . . . . . . . . . . . . . . . . 

·· Wh~ one.of the 5 Cat Memories i~. sei.ected, the MicrorJp® PID is nextexposed 
to Span Gas~ This span- signa!' is stored. .. The. microprocessor subtracts the zero 
signal'from the span signjd all.ci diVides the difference by the user~entereciSpan 
Qas cori.centi-atiori~ .· the resulting- s~nsitiVizyis stored in the selected· Cal Meniory 

.. with the zero sigJJ.al. -. In op6rati6~ the lllicroprocessot fust subtracts the zero 
. si-gnal fi,:-gn1 tlieJ?rp sigi:W. and tb.e.n divides· the difference by the ~itivity. The 
number is then displaycit . . . 

The D,Jicropt~c~ssot ~ccllinula,tes .all: readings over a lS;.second inte~at. and .· 
-~eteifoifle~ the IJJ.il'limut1J; a~erage, ~d -me.¥um readings. It stores ¢ese -numbers ·. 

· :. · .· ~ong With· the highest~ priority instrument· status __ and the most recent titD.e,· date, -· 
... _and event. number that ·occmred. ·during the 15-secondintervaL ·:·The Micro TIP® · 

·. PID a~tomati~allyreoor& the5e r~wts for 12 hours oiopeiCltion. · · · · · · 
l • • • . . • • • . ' 

The recorded data can noW: be p!ayed·-l:>ack on the_ PII>'s display~ The display is 
idi3Jltical.to the ri~eric 9r b!g"-grapll cli$p~ay; but the inStrument status is ''Play'' . 

· · indicating that ~t:d¢d data, ripf teal~time ~ata, are being displayed. During 
playback~ the PID cohtnlues t() arialyze andrecotd new data. . 

Recorded data~ also be :ptinteci.as_ •. ei$et. a table. or a ~h .. · .. _The da~ may be·. __ · 
automaticallyayeraged to fit o:t1oile 8~;.ihcib,-by-ll-incb.-page otall recorded;. the 

· ·. ·_. data p1ay be pnnt¢ or graphed. The averaging int¢rVal and number of readirigs . 
·ave,raged are shown at the top of the· page~ (Note: For. each averaging interval; · 
. the Pm prints the t¢riimtim·ofall the minima, the averag~ of all Ate averages, a.lld 
. the.maxilhtim ofall~emaxiina.) · · . .. · 

DuPont Environrnental:Remediation SeTYice$. 
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. 7.0 ANALYTICAL PROCEDURES 

DuPo* has retall:ed LLI, to conductthe -analytical testing forth~ pr~ject Otherq11alified 
labqratories may be used for the testing. If a c11ange in laboratory is required, buPontwill 

· subnlit · ·l~()fatozy ·. qualifications to the NJDEP for approval· prior to .·their project 
involvement. 

The projeqt QA ~fficer is responsjble for commupicating DQO~; required m~ods of • 
. analysis, ·~ci sP~ific paraillet~ lists to the laboratdcy. The project g~ologistis resp~ll8ible 
for comni\inicating-sampJing and aitalysis schectules··to the laboratozy with Sllfticibt'lead ·· .. ' ·, .. · . . . . . ., . . ·. . .· . 

time to ni~fcoiltractual agteeniemtS with the laboratory. 

The analyticalprograrit presented hi this docpm.erit' describes the procedUres that DuPont, · . . . ·.. . .· . . . ·:, ,•: ,••'. . . :. . .. 
. its contractors, and its Jab oratories :willltse duri*g ·implemel}tatioli ·.of the p;roj~t ·The 
LQAPs are presented~ EX!ubit L••· Thelah~r,atorles.,Will follow theQA/QCptoc~utes' ·. 
listed ·in· ~e 'methods referenced in tbi~ · QA?P. Report' deliverable requirements >are .·. 

. discussed in Section 82. 
. ·. 

7.1 Labqr•tory Analyticall\{ethocls · · 

··· .... GroundWater ariel soil samples collected d\ning the· project will be analyZ~ u~;tng EPA . -document· sw.;~46. :M~thoas .ior .. vot~tite, semivoJatile, p~ticide, . m.~ta1s, . 811<1. ~or~amc .. ·· 
, par$eters: The analytical methodologie~ are qescrlbed inTable 6. . . . . . . , ... 

•.. Method· selection· ~ri~etia fot: the prajectwere determmed. an.alytical.m,ethoc:is used. in p~st • 
. _ fuvestigatlon~; and~ by the DQOs~ coupled with the required method- deteeti9n limits . -

achievable for each parameter; .. Bitch analYtical. illethod W~ chosen: .tt> address _the .. \", . .. .· . . . ·. . . ·. . ·.. . , ... ·.•\ ' 

intended use ·~f the data (generated. at a particular sampling point)' in a: tin1_ely- and cost-· .... 
. eff~tive m~er. 

. . .. . . . . . 

·· buPont Environmental Remediation Services.·. 
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The labol'atory procedures fOr internal QC are described in the 'tQAPs (see Exhibiti). 

:. · The miniln,um acceptable level oflaboratory QC procedures are de:firied by the methocis 
. . . . . . . ' .. . . ' . '. . . . ~ . 

. and protocols cited for analysis; requirements . for ·labor.atory c~fication aild openitioil.· . 

· man~t~d by the EPA and'NJD:EP ~- aild any other require~ents· gov~g thls project . 

7.3 R~poi1iJlg L~ts 

• Quantitative reporting tllreshold limUs are sm$le dependent 8.lld may v&y .as the sam~le 
matriJC:vaneS ... · Factors·.·infltte.Q~iilg. the ·tmeshoid limits mclude the·.•~· ·method· used,· 

·. : ·. . . . . '. . · .. ' . . . . . . '• . - ·. . . . . . . 

saritple . ma.fiiX, interl'erence8, al1d high coneentration8 · ()f analytes. · Threshold liinits ·. 

· pr~eiited :in tms plan for· the par~eters .. ~e gen~ estimate~ .. taker!. from practical ·· 

. . quiUltitation limits (PQLs) listed ill. EPA docmi1.ent SW:-846 l]lethpds~ The actual }>QLs. 

may VSry frpni sample to . 'sample ifi aocordall~e 'With Standafd laboratory p~tices . 

(e.g.; diJtffionresulting frorirhlgh analyte·co~centration). . · . . . .· . · 
. . . -~· . . . . . .. . . .. .. . . 

T11e R.¢RA 40: CFR 264; Appendii JX,; Parailleters .·include ,s{iggested PQL . val~es for 

each t~coill111~ded.xnethod; Other specific PQL values mayb~ f~l)nd hi the LQAPs (see .. 

. Exhibit 1)~: PQLsfor:soil.samples-are 1Uso listed in th~ ):.QAPs; One fieldpa.rameter.with · 

· amethod-:refer~cedPQLisSp~ific con.ductan~e(25~osat25~C)~ ··- . . 

.. Groundwater sample resUlts Will,be .reported dowr1 t() _method ct~teCtion linrit (MDL} 

.values;· .. MDLvaiuesarebelow-New Jersey Groundwatei' IrACrlteria; :however; may riot .· 

· b~ below• New .Jersey- . Surface Water ~thy Standard~· . for some comporlnds (see 
Ta.ble 2). · . . . . . . .· . . ·. . . . . . .. 

·. ·. ·, 

-S9ilsarnpieresultswillbe rqjortoo·down to PQL values~ .SoifPQL ta1ue8'arebelovv· 

· · Residential.· l)irect · Contac.t Soil .· Cleanup Crlteria and. -rlllpact. 'to Groundwater .• Soil · 

· · .• .Cl~~up Crlteria ( s.ee Table :3). . . - · ·. · 

'' .··.· 

. . . •. . . ~: . .. ·. : . ·. ·. . . . . 

·. DliPontEnvitonmenta/Remediatfon S~rvici!S . . ... . . . .~ . . . . . . \ .. 

, .•. ·. 
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7.4 Field Measurements 

. < B~ca¥se of the physical and chemi9a! iriStability of sevei'al paramet~, imlnediate atfutysis .· 
of such paratl1et~ is nec~ssacy. .Temperature, pH, and .specific condhctanbe m:e '$fee sU~h ._ -· .. . parameters that' .wilLbe measuied. in the fleld i1lllllediatety• follo~g collection: of .. · · 

· groundwater samplesat a givenlocation. 

Each instrl$ent used for field artalyses Will be calibrated acco~g to the ope¢,ion man~al· .. 
. specificatiom described. in S~tlon 6;0. T~p~ture, .p}i; and speeific conduc~ce· Will ~e · .• • • 

•• • • • • • • • , ••• ' • • ••• •• k • •• • •• 

. . . . . 

· . ' Water~l~vel meastirements ~i·be. conducted u8itig ari electrolricilistrwnen!:such as the .. •. QEri M<>det 6ooo etectrollic\yater:.te~el i~dicator. C:Jr. similar aeVice~ ~ :Meas~ents ·witt ·· .· 
.·be·_ ~ad~ ••. fr~m the· .·survey~ ..• t~p.:of~well_ ·refereii~~- i>oh.tt. tq: the stati9 wat¢! leyel ail.d: .· . 

. . .. reeorded to the n~est 0.01 foot. . This -~al~e wiu.t)~ subtract~·~omthe surveyed top;.~ f.. . .. · 

.. ~Zj~7J::'tt~~io!~t=~~::tJ!utDJ:'~~ 
·, ·. 

:·, .· 

'··. 7.5 Field Quality Control · . ·. ·: . ..... ·.. . 

The quality ~(.t integrity of samples <Xillem~ at fu¢ facility Will b~ illoriito~ by routine: .· .•.. · 
·. .· ·. p!ep~tioli ofvarioUs QAJQC blanb, eq\np~ent ~bration documeiltati6n;~d ~lrlpiiient ... · .... 

·. · .· decontaminati()n ·d~cWD.entation.:. ·T~le 7. ~ariz~. th~ QA/QC skpi~~ : ·Th~ field · · · 
. Su!>t:ivisor -~- ~Onstble ftir ensuring.'that all ft~ld qUallty CO~trol sa¢ki~ afe p~perly .· .. · taken, labeled, and. ¥ipped in the appropriate $ippingc6ntainers. " . . .. · ·· · · . . . 

.. · ' .. 

Trip ,blanks ~II COilSiSt of a series of certified· cleaned satriple contaiii.erS fUied Wlth an3lyte- .. 
· free water and precertified by ~~is ~t the Iah,oratory .providil'ig the blatik water. Trip 

bi&lkswiii be-p~·ared by the laboratriry_anll}jziiigthe Satilples· .. Thetrlp hi~ Will be~ut··· 
. in sample contaillers ideritimil to the :monitoring samples.: ·one trlp biarik per mediJliD.< · .. 

·. collected "rmbe iumdled and transported in the same ice chest as the ~eld .s~ple&·goi.nlto •, . . . . ':.. ·. . . . . .. . .• '• .. '.· .. " : . 

·DuPont Enviro~mental Remediation Services 
. ·,:'· 

•' .. · . 
·.·,:.-: 
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. . . . . . . . . 

.. the laboratory .. The trip· blanks will only be analyzed for volatile organic· ~ompowids~ . Trip . 

blanks .will be identified by the laboratory usihg th~ sample ice chest identifica.tiol1 number 

41. whicp they were n:8nsJ>orted and the date received. . ~aiding time ·linil.tati()ns jnclucle · 

aniving o~-site witbm. one day of their preparation in the tab9ratory; retnaiiring on-site for a . 

maximt® of tw() days, ari4· arrival· at. the'. laboratory· within one day :of shipment frtim the. 
. . . . . . . . . . 

field. · · 
. . . . . . . . . . . . . . . . . . . . .. . 

EquipmentblankswiUbe ~repared by passing-deionized wat~ throu~ cl~an, nonde4icated 

. sampling eqUipment (e~g., hailers, trowelS). the rinsate will be· tn!il~ferred to. satD.pte . 

. . contain~ and'handied as others~les: .•. Equipment blmlks -~1- b~ anai~edfo(fue s~e . 
. parameters as. other sampl~s collected using· th~ same device. . . :Til~· source q{ any 

.·. contar,ninants detected irlthe equipmentblank·Willbe;idtiDtified and cor¢6teet• Iri. the event ... 

. · . :. that:dedic~ted sampijrig equipthent is use~l at ·~h • s8Illpling .location, p1le .·field ,blank .. ·· · 

. consi~tiJlg ()f ili.e drreqt ~fer ofASTM type IldiStilled wat~ (o~. ali equiva.lent) to th~ 
· sample conwners Will be coUeet~d fot. ~ach ~ (aqtieo1Is a11cl. ~olld). > The iiilirimtb.n · .. · · 
·.fre<iuencyfor eq~PII1~~ btattb 1s one per ~Y·P~·~pllng~ent·.· · ....• ·· · .·· 

... · · .... :'· ._:.·. · .... · 

... _The ·.·project .. geologist is responsible •. fo,. .. scheduling . ' duplicate S~!!riPl~. 's1iblnissi~n ... . 
·.· . : .. · . . . .. . . . . . •' . .. . . 

. . . Duplicate samples will be;: collected 6J..the· sam,e manner as ro11tiile xnoriitoring samples~ ·. 
The· sample .labels and ·.C()C .·forms Wiu not indicate ~here .flie .'dtl~licaie ~ample WaS 

· coliectedi The Sanlple wlllbe aruuyZedJor the ~.atile param.eters aS -~e ongil1al. Satnple,. · . 

. ·. ·.· an~d 'the: ~aiYtical results win be.· compare~: With 'tp,ose of- the 6:rigilllil, s$~1e •. •··. The. 
·. anruytic,ai' restllts .· o.f tli~- o~giital. ~am.ple and th~ .·duplicate. s~ple. should . b~ .· ~ed .• to 

·· evaluate the· cumulative preCi~ion b~~e of the·funitations of the a.k(yti~ru method~ · · · 
Sample :m.atliX; Wid sampie coilection;techniques. . ' . . . .·. ·. . . . . . • . . . 

. · .... 
·.". 

': ... 
. :: .. ::· .... 

. . DuPontE~vironment~lRemediti~·dn Se~ices ·• 
·. . . '• '· ., .· . . ·• ...... . 
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8~~ DATA: REDUCTION, VALIDATION, ANDREPORTIN(; 

8.1.· DataRedu~tion 

.. Data·. reductio11 ·involves .• the Process .• of generating· qUalitative and~ :quantitative . s~le. ··· · 
. . . mfonnation through . observations~. 'field pzt;cedures, . analytical: measurt3lnents, ·~d .. · . .. ' . 

calculi!tions. . 
. . . . . .· . . . . 

. ···• · Data reduction occurs with ·.· · 
.. · · o · .··1'he work plari through $ample1ocatiolis anCI naming C()nventions. .:·. . . 
. o :The fi~ld sat1lp~gprocess.~u~useofp.eid l~g& .. ana·field me~met11ents~ 

.. ·· Q Field Collllp,lirii~ations with the iaborat~ty ill sample analysis req~ests; .. . . '· . .· . . . -:·' ' ·.· '· : . 

-· 0:. :Fi~ld operations With collection;- pre~erVati(>~;and.CQC <focllJD.entation. 
. Q .· L~boratory: operati()nS with .. satnpieireceipt: and 1landling, Sainple, pr~aratiori and 

··••· 81Wysis, collaticm of raw <lata, .and generation oflaboratoty -results: ·. ·. . 
Q ' PosHahoratQty operatio.ns witli cotl~tiori of ~ytic:~results in a fonn~t suitable . · .·. · · .· .• f()r.docQII1ents s~ch as repo~,-tilaps, and trend plots. · .·, · · ··. 

· · · Dat~ reduction s~eps include field opqa.tionsJ laboratory operations: and report' ptepatatio11-·· . .. . ..·. :·- . . .. ,,· ·.· .". ·. . .. · . ' .· . ".' . · .. operations .. 

· .· .. Specific •· QC _ me~~es .. developed. to::ensure .· a~curacy_. tbro.ughout · ~e; data reduction _ 
· proc~ss are ~escribed in Section8 10_.0 and 12.0: .· . -. .. . . . . . . 

. . . .. . 

8.2 Data Valldati~n · 

·. Data validation is the pt9cess. of verifying that··._qualitativ~ and.· qUantitative: .~otmation 
. . generated relativeto a given. smlpl¢ is complete and accul'ate. · ... ,-: ... · ... :.· . '· .. . 

.. Data-yalida,tion i$ cotif.iucted .by ~n indq;eridentreviewerwho is not involved ui tlie actual. · ... 
prricess~ of cia.~ ieduction and_ IePoi$,g .. · .. The ptoject Wili, ~volve satnplfug • for , 

· • ·.. ground\V~ter alld soifover· ~everal sampling events: Each sampling: evenfwill 'mclride field . 

·. JJuPoni Erlvz1"0nmenta1Remediation se,;ic~ .· 
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. samples plus quality control samples. · The samples will be analyzed for various compourids · · 

by EPA SW ~846, 3rd Edition. . 

... ·The laborat~ry will be requested to provide both full and reduced NJDEP deliverables for . · 

eac~ . of ·tlie · samplfug ev~nts. The data will be assessed against the qualitY .. 

assUiatlce/quaiity control proced~es and acceptance criteria ~ecified in SW,.846, 3rd . 

Edition~ arid the project data quatity objectives. · 

8~2.1 Data Validation Procedures Inherent in the QAPP .·. 
·.· . . .· . . . 

Datavalidation·.pr()cesses. forfield:operation5~.1aboratory operations, and post labqratory 
' . . . . . . . ·~ 

.Special report generation processes are described in Bections3.0, 9~0, lO.O;J2.0; .13.0, 

and t4.o .. ·· ;Section 3.0 q~aritiiRtively defiries DQOs .in terms of performance levels of 

accur~y, ptecision, .ami completeness •. ·sectioti9~0 defines· the interruu QC checkS p~t ill 
place t<) ,mea8me the qualitY .()r data ~d result$ ... Section 10.0 .desCribes·. the interrelated; 

periodic processes of syst~ ai1d performance audits.· for field· and ·laboratory .. operations;. 
. . .· . ' ·. . . . .. . .. 

. ·.Section 12.0 describes SJiecific proC;eduies in place to ~sess • data· precisio11, acQuracy, and 

cOmpleteness: .· Secf:ic11 l3.0 specifi~ 'coft.~ctive actio.n paths for Sitiiation8 inV'o~ving 
·. noneoDformance Wi~ the QA}>P ·objectives .. Sectie>1114.0 .. describeS· QA reporting for 

managementtq document the' overall pro~eSses pre\'iously described ... ·. . 
. . . . . : . ~- . . . . . .. 

QA poljcies ··ap.d objectives for the. 'field . ~d. post'-laboratory operations have ·been 

· ... de8cibed pt~~otisly; QA poli~y.obj.ectivestbr laboratory operations llfe.describedin this 

. QAPP ~d iirthe LQAPs (see ·EXhlbit h Data validation has been u,sed.' in a very general 
.. context when refenillgto. these .QAPP.:speciflc p~ocedures. 

. ' . . . . . . 

· · · 8.2.2 Data· Validlltitm Required by if.lllttial Consent 

·. · .. ·· .. All' &iditi~ilal leVel of data ,vali<Wio~ fqr this project has nofb~en suggested by DUPbiit • . .. 
. Data 'Will. b~ reVieweq for QC p~bl~s as it is received by the laboratbxy and by DERS; 

.·. Th~ project manager is accouiltable for ~ analytical data . The project QA officer is · 

. .. ·respohsible fordetenfiilling the schedule for periodic review of project work. 
. . . . . . . . . . ·. . 

DuPont Environmental Remf!diation ·Services · 

•• 

•• 
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--_ ·_ 8.3_ l)ata .Reporting . . 

· -.· -· Signmcant. figure·· cpnventi(jns .· giv~ ·in· EPA _ document SW-846 ·or. the Handbook /dr _ • 
·. · ·.·_Analytical Quality C(?ntrol in Water anti Wastewater Lab()ratories, (EPA-600/4~ 79-019, .· 
· · March_l979) will_ be followed. R~orted concentrations -will_ not be corretted for 
·cont~ts fdund· i~ associat~. method, field, . and . trip blanks; · Deliverables Will be·_ 
100percent]ullNewJcisey deli'verables for potable water anal)'sis, usfugthe non~contraet 

.labOratory proinun (CLP) fonnat arid reduced NIDEP, non•CLP deliverables for all other ' . . . . ,. . . ·· : . . analy-Sis: · .· .· · 

. ·-· ThE? follovvmg will beincluded as the fuii and-reduced delivetabJeS .package~: . ·._· ·• . . . : .. .' . . . ~ . . . . . . . ' . . . . ·'' .. 

a FUll N~wJersey Peliverables rion~CLP . 
• Title page 

• ··.smnpleapalysisrequestf~tin; Chain ofcusiody . . · . . . . . '· . . . . . . . 

• Laboratory' chrOlJ.icle . 
·_ • Method swnniarY 
·_ ,.- Metho4.refeiences 

~-· ·s~ple data: 

-.-·-· · Analyiicat reports 

·All ~w ~ample· cJata iD,clu<iirig fustrUmeni plintouts ·_ ... ; ~=s::::l~i~(l.IDLs) 
· - .... -_ DupHckte;.matrix. ·Spike/matrix. spike .dtipllcate re~~veries, btarik; I.JCS, · · 

LCSD~ and srirrogate reeovery stimiiiary fomis . . . -· · · .. · . 
·-·- GC!Ms twringsurinnary · . . . 

· ·· ~ Standard Data · ·. ' 
. . . ~ . . 

--- .lriitiai and cc)n~uing catibrati<>n: s1nnmacy forms _·, · · 
---- -.• AJLra\y. initial an4··coiitinuing • calib~ation .and standardization ruita -•- ···-· .. ' ·_ ·_ .• ' mcludfug inS~ent printcnits ·_ . . . .. . . . 

• •.• _ Ra~ Q~ality Co~trol Data_ .. ·_ · , ·.·.·.· . . .. 
.··. ·• ',• 

. . •-_._·. _·_. __ ..• __ .,.____ All raw qualitycontroldata ~eluding pririt6uis 

-· Extraction logs 

. · · ·. DuP61iHin~frbnfneniatRem:dititton S~rvices . •' .. ,,_·,-: · .. , .. · .. ,·.·:··· .. .... . .· ·. . . 
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. 9.0 INTERNAL QUALITY GON'rROL CHECKS 

QC ch~cks are the operationBltecblriques and activitl~s that are used tQ, fulfiiLthe · .. 
·. reqUirementS of QA policies. · QC, is an integrated system of activitieS in fue area tif .•... 

. •. ··. quality .planning, quaj~ty aSSeSSil),ent, and qu3lity inlptovemerit iitclud~ to· piO:vide: the 
program .With a me~urable assurance. that tM reqUired standards ofqua_lity are· J,lle~. The ·· · 

· QC checks desciib~d in tl,lls d<?ci~mumt generally fall into several c~tegories: · field 
· practices, Jab oratory practices, systell1 and performance audits, corrective action, and. QA. · 

·.·· re}Jorts. The interrelation of these QC checksis descri~ed below. 

·. 9a .Fiei4 Q·ualityControl 

·.--9~1~J·.Jfield Qu~ityCt;ntrolSi,J,ples. · .. 

·.• .. ·· BaSically, three types offield QC sainpleS .e~st; including trip blanks, field blankS,. and 
fleld duplicates. , A detailed d~cripti~Ii: and the .frequency . of cQUection for each is 

. p~vided in .Seytion 7.s: The analytical resUltS for these QG .s~ples become. the .. 
· .• q~antitativefbcU$. ofthe fieldpetromilince audits .. 

· .. '· 

These .. ·. checks < mCiude .· pH 8lld: ·conductance . II1et~ ·.verification checks · witb.:. veritied .. 
· profidendy standf,l!dS (see ~ectiC>~ 1 0.1.2). They should be ran.donily condtiCtcid. Jtq,ort . . .. . . . . . . .. ,. . . .· .·. . . ... . .. :·.... . .. · . suminapeS are ke.ptiri, the l>roject file .. ··.· 

· .. 9.1.3 .F:ieldDiitalntegrizy: Checks 
.:.• 

. . 

Fi~ld ·data futegrit)r. 9hecl(g are, desCribed in Section 10.1.2;. · • 'fhese checks· are to be • · · . . . • ·. · ..... ·· ·· .. ·. . ., .. ·. . . · ...... ·.· ... · .. ·._ ..... _ · .... ·. . ··: . ·. . i''· . . ... . con~uct¢d randomly. Report sununaries are kept in the project file. ·· ·· · 
. . . ~ . 

•' ,·:.· 

. . ···: · .. 

. ; ... 
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. . . 

· .9.1.4 Field Performance Audits 
. . · .. : .· 

. The nature of field performance auclitS :are descnbed in Section. I 0.1.2; Field QC smrlple . 

. r-esultS should be audited at.~ rate of 100 pereent for available data. since the illost recent .· ... 

audit. Thsperrorinance a~dit process cari ·occur at a random frequency~. . . . 

. ·. Fi~ld duplicate sample · cl1eeks are deSigned to evaluate· the representativeness .of the . 

· · .. s~plihg and amilysis process. The e~tir~ sysie~frotnsam.ple container~, to the 
.. ·sampling opera.tion, toJabonite>ry preparation ~d analysi~u~cis ·the. results. ·.·If the . 
. . acceptance ~riteria are not met~ the entiCe system should be. ~hecked, and tcnl:ective action 
·• shouldlle taken. . . .. . . . . . . . . . . . . . . . . 

9a~s ·.Field SyStem Audits 

.. · • Field sy~tem a~dits are all. integral part of ~e>iiltemal QC process~ •. · The frequency, 

re})orting, corrective. action~ and cpverage ofsysteril audits is detailed in Section! O.l.l. 
. ·.· .' . . . . . . . . . . . . 

. • · 9.2 ·Laboratory Qu&fi.ty ~oiltroi· 
9.2.1· Labor,tory. QualitY Control. Practices 

·. • .. Basically, nvo levels of . labor~ory. controt .· exist; inclucling internal QC practices · · 

· .. dociunelited in tile LQA}> · (see Exhlbit 1} and laboratory. QC stalldards inJ.posed by ·. 
·· D.uJ>~nt> 1'h~:LQAP II1~st, at1east Illeet tli~ QC standards. desciibed ih s~ti~n 3.3 ;o'r this 

·· QAPP. rD. .addition, theJabo111tory !Jlust ·proYid~ at l~i three levels ·of data reviewprior 

. · to reportffigthe results to DuPo11t; These levels inciude . · 

·. . ~ : 

Q Initial reView of. method compliance :w}th respeCt. to Smrtple preparation, analysis, 
and QC , accept~ce criteria and a check of accuraey ·of ·calcUlations and 

. presentation oheswts .. ' . . . - .. . - . •. ' .. 

. a ·.A sebond. perso~.· s· reView of. the • raw. da~ ~lii~h ll1ay' ~e coriclucted ·.by ·the ..... 
. . · -.l.ab9i1ltocy superyisor or·~. designate and must be docUinepted. . : •.. ' . . .. 

o X check for completeness and appropriateness, which entails< an ovcivlew by a . 
.. . · .. ·.. third party to enstire that' all req~e8ted tests are appropriate and that' all ~:equ~ed ... 

·. : sa.tnple results have been provided~ ' . . . 

\ ·, 

· .. -·.· 
·. . ~·: .. ,.~: ... >·:·· · .. ·. . . . .. :· .... .:_·. . . . ·. . ··: . '. . . .·. 

· DuPont£nviionmenf!ll Remediation Services .. · · .·_.; .. 
· ... :· 

•' -,::··-:; :.· 
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t ' 

. . . . . . . . . . . . . . . . ·.· . . . . . . . . . . . .· . . . . . . 

Wtitten reports must be Signed Py the <laboratory manager or a deSignate. All supporti!lg · ..•. 
. • .· hard-copy documentation generat~d by the hibo~tory must b¢ maintained in ~ archive 

for. ap~od of three years and nlUstnot be di~posed of without writien conse~t from . 
DUPont . 

. ··.· 9.2~2 Laboratory Audits . 

' .· Th~- frequency andacceptan~e. criterl~ for system and performance audits ,_or: the . 
·. ·. · laboratory ~e detailed :in ,Seetion 1 0.2:2; Ail penormahcze a11dits must be followed .tip ·_• · 

·. ~th ¢Qrte¢tive actio11 -sliliunali.es; ;_wll.ete apPr6priate; · 'Re\iewin.g .these -suin!liaries. i~ the-
. ·reSponsibility ofth~:piPJect QA orflcer:··:enc~:lii~·~revi~ws are c~mplet~, .. thep~()jeef . 

· · · .· director i~ responsible for cietenniri.iri~ if the resUlts· ate satisfactory. If tile res~lts : ~~ · 
unsatisfactory,- the alternative may be to use another laboratory• for future work. . ,' > ' '\ • ,' • ,' .· • .· • • ' • • ' • • ' I 

·.··.·. 

, ..•.. 

· . · · · . DuPont Enliiromnental kemediatio~ S~rvices . . . . . . ' . . . . . 
. ·:, .. ';.'·: 
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. ·10.0 PERFO:RMANC~ J\ND SYSTEM AUl>ITS 

.·The foi1o~ing section s.umnuuizes . the labt1ratocy and field system and perforin~ce 
· audits that wjllbe used duririg the course. of the project._ 

· .·10~1 Fit~ldAudits 
. 1o.:zJ. .s)'Steln Audit 

. . . . / . . . . . . 

. . ··. :s.ystetn :,aflditS> _are characteriz¢<1 ljy systematic on-site qualiUltive r~\Tlew$ 'and will be 

·.conducted ih_conjunction With all neJd.;reJatedQC actitities~ The prpject QAoffic~ Will be 
· ·.·. ·. responk!bkfor defining the Syst~m audit fonnai, ap.d.theprojectmmager will appreve the · 

. fomiat .. ·The project inanager winiWlle~ the field 'system alldit. teain iDcluding 'a.rt mdividual . 

· · WitJi ~teOs~ye exp~riencie in field sampfutg _activiti~ The projectQA offi~er Win prepare .· 

•.. the. final: system audit report,. which willl?e' din;cted to the project m~ger. and. project . 
director.(se~ Secticm 14:0). . . .. . .. . . . . . . . . 

. System ~udits will be performed at the discretion of the proje9t ~tor in th~ ~vent of a . 
. • . • • . I • • • • • • ·• • • • • / • . • • • • • •. • 

s~giillicaiJ.t 'inc~ dent irivolvhlg s~ety, ail untavprable perfoi"maitce audit; or ano.ther reason:' .·_ . 
· · ·.·, ._ ~e¢tri~d . ap~ropnate. : · At a ~ininnun, the. o~-site qualitative r~View will cover:- the · ·. 

rono\ying: · · · · · · · - ·- · · · · · · · · · · · · 

.. 

· -0 · .OrganiZation and·R,esporzs~bility __ 
Is the QA organization, effective m.d effi~J.ent? . . 

.. ·. . . . . . . 

.o ·. Saiizple Coltection . 

'Are the Written procedures for sample co:llection available and·appropria~e to meet 
. regulatO!f requirerili:mts~ and Sr~ they h~itJ.gfollowed? , . . . . . . 

· .. a ChainofCustody . ·· 

·· · Have tile appropriate steps been :followed to enstire , tile traceabilitY of sample 
· · :c>rigiil and mtf?grity? · · · · · · . . · ·. · · · · ·· 

..... 
;'.· 

. .. ·. 

. DuPont E~viro~,enial Remediatitm Se~~es .· .· 
.... 

...... 

••• • .\.. 

•••• 
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· ·a · Operational Procedures · 

.) 

... Are the approprlate cheqk$ being made in the field, and are records of 'fliese 
. • che~kS· hemg properly matntained? . . . . . 

o · Equipment . . 
Is the SP,~cified equipment available and maintained jn g00d workingorger?; 

D Trai'nirig . . 
.. · Ate.field te~s adequa~ely trained?· 

. . . . . 

· o . Records · 
.. · Af~ r~~ord~keq,ing pr9cedures adeq~ate. and functiorial? . 

.·:··.: 

. a Corrective .{c~on ... . > . .. . . . . . . . . ... · . . . . . ·. . . . ·.. . . .· 
·.Is the · appropri~te, action ·pejng conducted in response. to situations? ~e thes~ ·. ·. 
situations ·properly docpmenteci on: tile Corrective Action Fc:mn? ·.··Has . follow~up···. been done tO correct the situation afl:et.it ~·been reported? . •.. . .· .• . ..... . 

o .Heaith'and Safety 
Are the proper p~oced\lres, 'precatitiol1S,. eqwpll1cmt, traJnhlg, peirig implemented .. 

. ·.;to protect' the team niembers adequately .dunng•tlie .field operation?. . ·. 
'. . . . .-· .. · . . . .· . . .· 

·... . . : ... · .. ··.· ... · . 

·1()~1~2 Peifor,nan~e.Audit. 
Perronnance ·. audits· are . c:llaracterlzed ~Y . a. ql$~tative , check .· for .. accll.Iacy •··. in ·field · 

.. · .. ·• measurements, field : QC sample reSult~~ and ,field• ~ta : trmisfer procedure.s. . Th~ fie14 
. ~er{ol1nanc¢ audits ccmsist of the periOdic eval\lation of ana!ytical re&Uts of ij.eld and' trip·. . ' 
blanks to assess' ~the fi~14 procedpj;~s: used, to check for mi~ minjnijze norisampl~rehited 

. · ·. · •· conUmlinanon, · and t~. ensure' thB.t. rel>resentative ~Pies • are bemg _proVided f~r testiD.g~ ·· .. · · · .. ·. •' . . .. ·. . . .·.. . ' . .·. . . . . . . . ·. . . 
·· . evaluation, and iirt~retati61L . . . . .· . ·' . 

. .·· .. The fi~ld p~o~ance. audit format will be· ·deveiO})ed m .the same mannet' de$cribed for 
.·. field gystem audits. Peifotmance audits Will be conducted ·and reported. as.'des~bed:for ... 

.. ··.· 

. The proj~ct·n:lanag~r ·wiu be respotiSibl~ for nammg ·the in.dividual who willperfo~ th~ .. 
fieldperfo~ande audits. . This person should-have a working kn.owiedge ofbpth the .. ··.· ·. 
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analyticaLtechniques and fic;:ld sampling procedures befug used. All trip bllUlks ml.d field·· 

blanks cplle<?t~d·during the'projectshould ~ereyiewed .. The veriflcati~n safupieswill be 

!!pot~checked. At a rriliumUm., the performance audits will include the folloWing:· · · 

a pH Meter. V erijication 

Check with a certified stahdard from an outside vendor . 

. Q · . Cont:/uctance Meter . 

Check withacertified.standard from an outside vendor. 

·. Cl . Data1ntegriiy Check 

· · R~domly ·cheek .to d.etermine iffield data has been accurately transferred 'to. final ... 

J~eports;. verification of.w~ll icientificati~Iis, and aqUifers sampied; . . . . 

Q Trip Blanks 

. IS tlier~. any· evidenc~· ~f sjgmncant ·hip biank coritanllnatioi1 (For sw~s46 
· •· rilethods,::. see .the. RCRJ\; ·: Grollo,c:iwater .· Mohltoring •· Technical· Eriforceinent . 
. , CMcJm1~e·Docwiien1;~0~W:ER:.9950;J,' for quality acceptiplc~criteria)·' Provi4ea . 

sunilnary report csho~g all trip :biankS and a8sociate<i sa..mple identification . . • 
.. miiiibers.for each sattipling eventtuidi~ and~ highlight the sampleS tliabmtyhave . 

.. . data adversely a£fected by trip blatlk contaminants. . . . . 

Q FieldJJ/(mks 

.···Is. there a.ily eVidence of' significant contamination of blanks ·and· related s~pies. 
.. fi:oni imprppedy ·cleanecf sampling:equipinent? (See Section -7~0:for a description 
· ... of field blanks.). Evaluation :criteri,a may be obtained as. descnbedfor trip blanks .. 

ProVide a s~ary reporffu copjunetiqn With tb.e trip bl~ audit report .. ·• ·.· · . ·.·.· . .· 

... Q · · .Pie/d[)tiplicat~ . · 

" ... 

· .. · ISthe~e ~ ~ignificant cllirer~ce irt#ported resUlt$ for any analyticalp~aineter~ . 

. ·. between. the sample paifs? The acceptan.ce criteria . for the ril~lmi. relative. ·. • .. 
'• percent difference. (%RP])) should. genendly.be less th~ 3S pereent Provide a •' . 
. ~\urimary report iri conjwctiQn \vith the trlP bla.Dk S1l;Dlillary rep~~ .. 

. . ·· .. 
. . ·.· 

.. : :· .. ,_·· .. · 
._,, 

··· .... · 
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. 10.2 Laboi'atoryA!ldits .. · 
. . . . . 

· ·• ·· iiJ.ij Lahorat~ry System Audit ·.·. •·· 

· · Laborateri.e8 that will be ·~m~loied for this project have been preqtudifi~d by a 
.· satisfactory syst~m audit P.erfo~ed by PIU~S. as described in Secpon:io~o. ·An audit ... 
· may be·.schoouled ai· the discretion. of· the project. director or. proje6t-manag~ if data 
. eyalu~tion and reView ~gg~(that a laboratory Jiuallty issue ¢:iclsts .. The LQAP (see ..•... 

.•. . Exhibitl) descri9es the QA/QG pragr.Un_ in place_atthe laboratory .. At a tnillfutllrri, the .. 
· QAI>P. at1dlabo~tol}'pexforinance audits ~uSt address ,the· .. · ·. 

a Cl!stody and storage. p(s~ples and s8Illple a}iquotS witbJn the labonitocy. ·•· -•·• 
a Pi-o9e4utes·for sample. p~ai:iatysis pre}>atation. . . . . 
o · rechirlques of calibration· for eacii an~ytlcat method, including st~<ianis 

preparation. · 
0 . P;oced~s' for taw data manag~ent -~d·calculation ofresults. · . . .· 

o ~~.~c~tep:%a~=.tl!i:ethodofu$ies and protoC<\~. · .·.· · 

a Preventive :and corrective maintrmance ofiilstnJinentation. · . · . ·. • . · .·•. · ····: .•. ;:::r.;~!:±:t:t:~:79~precl&o~ 8Jl4·accuraCY. 
· · ·.• a · PI:ocedtir~ fot ··notifYing the 9ijent ,of keth~d. iionc_onfo~ance si~tibns that 

. • . trilght arise at the.laboratol}' or~~ sampl~ are received.' ·. . . ·. : .. · 

.· 1 0.2.2 Labiiratory l!~rff!rmance Audit Checkpoints· 

.. IniemaJ QC checks for laboratory operatio11 Will include subiriission by the labon¢0ty 'ofthe .·. · ... · . . .. ' . •' . .. .·; .. •' ., ·.· · .. ;· .. : :. . -·· .. 
·. most reee11t- .EPA Water_ Poli~tion PT.oftciency Stilr:Jy alJti E),aluation Repqrt, ancL·a · · · ·· 

corrective. action report. MizPmum aecepta])Ie perf'o~ce will be 90 perceJit oyeralL · (The.····· .. · · . · 
·. siudy miist:u1Ciude Param~ter8 being ~s~yed hi the project, which are ~vailable. mth~ wo~Ic .· .. ·.. . . 

. ··. plan$tudy.) .: 

. : ',· . 

· The project' QA officer may, at his di~cretion, send gplit samples to a}teni~t~ laboratori~ . . 
and colnpare ~~resllitf~With those orthepritllarrl~bol1tory, ·noooh~-b!kd s~l'~e~_from --~·· .. ·. 

· .. .. • · ... suppliei- or certified r~ffie!lce s~ples can be submitted during :the pi"ogr~; . ... . . .·...... ' .... .. .. . . . . . .::: 

.-..... 
. _·.· .. ·: 

.. . ·.· WontEnvironmental Remediation Services . . ' .. ·.· . ··. . . . . . . 
' . :: . -~. \ ... 

·····.. '.·. · .. · • . 

IIJIAVII~-20404.,'7 



' Q 

) 

. DERSProjectNo .. t7ss 
· Dec.erilber 19; 1996 · 

. Page-41. 

. . . . . . . . . 

· • On a random bas\s, ·a routine perfoimance audit will. be conducted on all laboratory r~sUlts 
to detemiihe if theDQOs stated inSection3.2.2 are being met .. •checkpoints ·to •be reViewed 

,. . . .· . . . . . . -~ . 

include method blanks, lab(>tatory replicates, matrix spikes, and matriX. sJ>ik~ duplicates.·. . . 

samples ~ :be grouped into QC batches of not ~ore· than 20 samples ~f simllar ma~ 

. type. 
. . 

. . .. 

. Accur~y will be evatuatetf for ~h batCh usipg the corresponding matrix· spike and · 

. ~urrogate. standardrecov~ for ·e~h·batch (see :sections 3.2.2. andl2A), coupl~dwith ..• · 

· ~eptan~e criten~ listed in~ the· appropriate m~thocis. Laboratory control.sample·. recovery 

·· data Cail be.\lSt}d·to. qualify. correspOn~g b~tch dataifm~. spike, 0!. ~gate. standard· .. 

recoveries do not meet method acceptance .criteria or if insufficient sample ll1ateri~ was -
receiveclto ~omplete ·the tl1amx· .SpUc¢ duplicat6 assays. , Data .resulting from method blank 

. . . . . . . ' . . . . . . . . . . . . ; . . . . . 

contaniinationwill be quaiifiedpased_onptQfes&iOn~judgrilent.ofthe reviewer~· .. 

Precision. Will be ev~tiated for each batch using o/oRPJ) .from. either matrix .spik~ 
dupUcates or ;laboratory •saniple _repli~ates (see ~Secti()ns3.2.2 anc1 12.3). Agam, · · 

· · laboratory . ccmtr'oi · sknpte: 'duplicate %RPD results C!IJl. be.· us~ to qu.alify, chlta if 

•.. ··. in$ffici~Iit sample ~aterial w~ received to 'evalrlate eithet a laboratory replicate assay or. 

a matrix Spike duplicate; : . .. . . . . 

·' ·. · . 

. . ··, :'·. 

. . .· ·. .· : ·... ·.· ..... :· :'• .. 
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11.0 PREWNTIVE i\1A(NTENANCE PROCEDURES 

. . . · ·Preventive maint~ance . of laboratory and field. equipment is essenti~ to· obtaining 
·accurate data. Unnecessary resampling·and analysis can also be avoided if equipment is · wellmamtafued. . . .·· . . . . . . .. 

. . .•... > .· . ·.·. ·. . 

ll.l !fi¢Idl\.bintenance 

A calibration an~ main,tenai].pe:checkli~t for each piece .of equipmerit us~ on~sjte will.be · • maiiltam~ l;)y the neld sampimg team. Jn this :J:nanner, the fh~q~ency of: calibration, ·_the 
... technician ill c~ge of. the calibi'atio~ and·. any. notes regarding .the maintenance ofthe ... 

instnulient dan, be r~prcled; Th~ fieid·satn.pling t~ is· ultimateiy respbriSible fqr enSuiing · 
. ·.~at field. equipment is ~leancit and. maintained acco. to' procedures. detall~: by the . · .... . . . . . . . . . ·. . . ~ . . . . . \ . .. . . . . . . ... ·Jl1ariufactUreJ: .. · .. C9mplet~ man#acfuters' ·instfu~oils for· 9alibiation ~d maint~ce are. .·. ..• found; -~th ~h piece of equipment: TQ.e fiel<i eq~pn1ent will .be' serviced when. routine 
· · daily inspections. indicate the n~~for niaint~nance . . . · ... · ..... · .. · ·. . . _: ·. . ·: . . ,: •' . 

. . R.outinen1aint¢nanc~ offield equipment includes . 
> 0 .···Removing surface dirtap.d debris. 

·· :,o·' Ciea.nfugo~AfiUerS .. 
. Q. Eiisilring prop~r storage of equipment. 

· ·.. Cl · Jnsp~ting .eqtrlpment prior to Use. 

a .· cilibz.afulg. ;qui~mentaccordingto Section 6.0 ... · . 
o cltar~.ba.ttery ~acks \Vhen not hl us~; . .'· . . :· 

· ··.• o M~t~g spare and replacement parts in the field to· minimize doWxitinie .. ·· .. . •' .. ·. . . . . · .. 

. ' . The fol,lowing is: arept~~mtive li$t Qf spMe part$ for this: program: . .. . . . . ' . . . . . . . . . . . . 

. · •...• ·· ' ; 0 : .· Batt~ri~, -as req11ired, for all equipment used 
·a .··Extra sample 6ontainer8 and pre~ervatives 

· · a ovA:i~ters ~d fitters .. 
. ·.··:.-

a .Health and sa[etyeqUipment (i~e., gloves; filters, b9ot~, l)lvek® ¢Iotl}~g) . · 

· •. lJUpontEnvironmental Rem~dit;ztion Services 
.: '·' 

. ,.'• 
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·· a·· Extrac~olets andp~cking equipment-and sal;nplelocation stakes·. 

· a Locks.· 

. . a · FI~gging tape 

. Q Buffer solutionS · 

· · Q Calibration solutions and gai;es 

. q Tubing. 

.. 0 · Air filters · 

• In the event that a • piece· of equipnient needs to be. repaired, a list· <>f manufactuiel'S' · · 

.. · adch:esse8~ phone nwnbers; and contact persons will be kept on~site. . . 

.. u.i.i!Labo~atory Mafuten~Jic~ 

Standaro opera~g and mainte~c~ procedures for any laboratOry equ1pmentl1S~ by the 

labomtocy ~e providedmEPA,docucien~ sw~_846; . . . . . .. • 

. : . . . . 

'· _·, •: 

. . ·:: 

. . . ·. . .. ·:. . .. 

~ .•. '· 

DuPont Envitonmental Remediation Serv;¢~ ·~ ., · . 
·. . .. :· ... ·:, .. :' .. · ·-:·,·.· :.. . . .·. ,;,. ·' :·' . 
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. The DQOs for the proj~ct were e8tablished in tennsofrepresentativen~s,: ~tilparability, . . 
. · .. precisio~ areuracy, and completeness of the data· .set. ·. Accuracy for this project. \\fiu 9e . . . . . . . . . . . . . . 

quantitativ~ly assessed ~U:ghthe evaluation ofrelative p~centreeoveriesof matrix &pikes··.· ... · · . and matrix spike duplicates~ ·.laboratoty,~ontrol samples and control ~ample duplicates;.' .. 
·.· SUrrogate st8:ttdar<is. Aqqur~cy. will be qualitatively asses~ed through the :.evaluati~n of . '. . ... . ,·. . . ·.· . . '• . . . . 

instrumentpelf9mlalice qhecks such as suiTogate recovenes an,d interelement interrex:en~e . 
·· checks; wliere appljcabl~ to ~ sP~ific method Precision Will be qu~titiltively ;assessed 

through, the e\laJiiatjon.o{ o/~D ·vabies::for1llatrix s.pikes, laboratory contrOl.samples, fi~Id . · . 
. duplicate~; .aild laboratory r~li~tes; Blank and fleld4ttplicate sarn~les wiD be prepared or· .. · 

. ·. collected.~ Fi~ld cluPli~~ .s:~I~• Wpt. l?.e jclenttfi¥. ~ ~ ~glll31' sample/ ,COJl1JlariSOii of · 
.·. .··.reSuits of ~el&duplicates ·wm· 'assist iri. e~aluation {;f ovtnll:tepresentatiye:tless of the data~·.· 

·'The- approptiate ·W,orafury QC. ptode<fw;e.· ~s~sp~t%1--in: eaeh·. analytical··· ~ethod ... · ... · 
Completeness ·will b~d.etermined follp~g .• petlocfic: ~valuation of :the accuracy and.·. 

· .· p~ision'results· oftlie pr9ject <iatasets. · .·. ···... .. ' . ,. .·. : 
· .. ·.·· .. ·. 

· J.he LQAP(see E~bit l{wi1l be ~ed to ,specifY the. qualit}' of data and ciefuie the • · 
. - _ anaiytical teclllriques required-to produ¢e tl:ie, DQOs~ The ·LQAP provid~ an assessnienf . .· 

· ·· ofth¢ Ia.borat()ry's.~a}ytical capabilities ~d·staffqualiflcatiollS to perfom1 tin~ Silecified • · · . iev~l ofqUality~ : : . . . . ' . . ·- . . 

.· .. · ... 

. 12.~ Representativeness -

. Representativeness expresses the degree to whicp ·data acc~ely an,d pi-ecisely represents a • 
meaSured c~emtic ot a pOpulation, paranteter 'variations ~at ~e: salnl'!Wrf poizit, ~ .. ·.• ... ·· .. -·process ~oriditio~ Qr!Uten#mnental co~cJition. · .. · . _ . -. . . . . .· . .. 

·.''.· . 

. th~ de~e ~f repr:eseiltativeness is dependent on the objectives . of the mea8irrement •·. · ... 
. ... ··· ... · resultS. ·Thus~ representati~eness ·.can be classified ~to the. follo\\fing Jom objectiye .· · ...•.. . . . . · ..... ·levels: 

.... " 
.... ·' :· ·.· .. _·... · ..... 

··. . . · ... -.· , . > : · · . D;u,d~i EnWr~n:ental R~edi~tfun Strvices ·· 

. . . . ' . 
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. . . . . ' . . . . . 

Sample .is only repres~ta,tive of the point of sampling (e.g., drum, storage t8nk, 
single point within a stream or land. area), ' ' . . 

o Le.Ve/2 
.. Sample is part of a: set ancl represents _a< defined area orportion :0f .land or 

·. watei--'-iJ.ot just tp,e_point of salllpling(e.g., a stream transect, s3:nlpliiig gri.d.of a 
land area, uridergtound aqUifer)~ · · · · · · 

a Level3 

_ Saillple representa .. a relationslrip between the. source . of·. 9ontanrination ·.and ·the .. 
· locap~n sampled (e.g;, .~om~e and monitoring Well, somce and stream)~ · · · · · 

. . . . . . . ,, . . .·,. \• 

·._ o. Leve/4 

·_Sample . is · nonrepre&entilti~e~ • Sampl~ ·.is used for ilssesS:ment puxposes only ·. 
{ e;g., pr~Iin,mary asses~ent, spot check): · · · · · · · ·· · · · · · 

The objee~ve of .sampJing: and analy~is wi~l_be th~t · resu1ts are~ repr~entativ~ of the·-· 

meclium: monitored an4' it~ condition; to a d~giee .consi~tent with. the desit~d objective 
. _level. Objective Lev~ls 1,·2, and3 witt be used to accomplisJJ. projectobjecti~es ... -- . 

.· 12.2 qomparabilitY · 
. . ..... ·· 

. For@ project~ all niea8ur~eh(da~aWill:be calculatedand repOrted in Uirl:ts consistent 
with. staridard:p~tice t~ ailow: C~lllp~ility· of data~. Data coi:npatabilitY ~lso incl~des .. 
_-trendS.:... .. · · 

'·' 
. . . . 

_ . 12~3 Precision 
' ' . ' I : ·~ ' 

. · .. Prec.ision';means ':the. measurement of. agre,~en~ qfa· set. of reP.licate reSults among· .. 
. . . . . . . . . . . . . ~ . . . . . . . . . 

then:iSelves Without assliniption of anyprior ihforinatloti as to the true:r~rilt. fteciSion is 

·. · .... ·. aSsessed by means ofduplicate/replicate sample arullysis~ To determine th~preqisioifof the . .... · 
... ·.. . . analyticai methods~· a program of replicate analYSeS will be fhll~"'ed. -!h~ laboratoiY.Mll . 

· · · · .. split' a sainpte into. hv~ subsamptes and analyze each independentt)' at the ·fi.equ~cy Iistect · .. · • ·· 

~-· the appropriate. metll~d .. This approach ls followe4 for laboratory. control samples, 

. . . ·:. ·.·. ·. · ....... '• . 

. . ... ·. ,. ·.. . ·. _·. ·. : 

DuPont EriviromiumtaiRemediartoiz ~~ivi~es 

., ' I '', , 

• 

• 
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~ 

-~-v-':· . ,1·:···· ... 
... -~ .,,.;,. 

. . laboratory . control sample duplicates,. matrix spikes, matrix spike duplicates; . and: matrix ··... . . . 
replicates. · 

J:'he resuits of the .replicate analysis \Yin be used to calculate the QC pat:ameter (o/oRPD) for 
· .· p~ision evaluatiol1. Th~ foll~wing equation is used to catctilate relative %RPD:. •·· ....• · .·· ... 

. . .· . . . . RPD = D2 - DJ X ioo . , . . (1) 
w~ (DJ + D2)/ 2_ 

· D1 iS defiried.as the first subsample value 
·. l>2 is defined-as the sec9nd subsample v~ue 

.. The ~uency. ohabor~ocy replicate is d~cribed in Eibibit l. In addition to evaluation ·of .. · · 
·. th~ znethdcl p~isiori:, d~licate or Sl'lit ·~amples will be :cpll~ted in the field and· ~B.I:Yzed .... •' '•. . .. . : . ·' . . . . ·... . ' . . ,·. 

· · · incJependently~ ·The reSUlts Will· be .. us~ to .evaluate; the totalsystem's · vafiabilit;y, including. 
· · s~pling yariatio~; · ·· The ·identity of the . fleld sPlits Wih not .. be -knovvn by laboratory .·· . . . . . . . . . . . . . . .... '·:" . ,. · · persoimel. · · · 

The apalyticaLpr~ision. produced byJabqratory teplicate ~yses. Win be eval~at~d· by · · · 
·both the .labo~atory ·~d nril>ont, _\vhile- fi.eid. .. spUts: "fill be. evaluated only bY .Dl;lPont. . ·. 

.·.· ~valuati6~ p~bqth ~~s ofdata will be in ac~ordance 'vith the referenced.methods and · . 
this plan~ 

.. 12.4 j\c.curacy .. · 

·. · Accuracy ni~ans the nearness of a re5ult or the mean of a ·set of.resu}ts to the tr:ue v~ue . . ·, . . . . ' . . . . . . . .. 
Accura¢y is ass~seci by rile~ of teference samples:and percent recoveries. · To d~tet'lllill-e · 
~e acp#ao/ (?.f ~ ~)1ical meth9d~ a pro$fafu ofsam~l~ spiking willbefqllow~d .. : The .. · .. 

. . spikilig frequency'is $!.ted in the referencect m¢thods. The re$Ults of sample 8pikjrig will be .. · .. 
used to 'calculate the . QC para.meter pereen(recovecy f()r ~y ~aluation>· 1'he · .. · .. 
following ~uatioi1will be used: . · . . . . . . . 

·,:· 

.: . ' 
· % Recov(#1')1 = SSR - SR XJOO · .. · . 

. SA . 

1JUfJQnt E~vironmentaiR~ediation SerVices· 
·: •·. 
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where, 

· SSR · = · Spiked.sample resuit 

SR . = · ·· Sliinpl7 rC:sult • · 

SA • · "" Spilce added 
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. The frequency for the spiking isdescribed in Erlrlbit 1. . In addition to a 8piklllg program, 

s3IIlples~standardS~ and· btacla, subject to organic analyses will he spik~d \Vith sl1rro~ate • 

. compq1Jllds; Lab~ratoty performance on· individuiil samples will be established by the 
... recovery ~f-surr~gate compounds. . . . . . . .· . . . ' .. . . 

'· . ' 

The objectives of the work pl~ ate to delin6ate groundwater or· soi1to certain criteria~ 
.·· ·• .• · Completene~s for ·~achparameter:is calcillatdd i!S.follo~s: 

. . . . ~ . . . . . . . . . . . 

· · ; ·ValidDtita ~· :.· ~100 = %Complete .. 
·. , . Total Data Generated .· . . . ··· · · . · · · 

·. \T alid dala Mll be detenhinect in, ~otdatlce with ~~ referenced method: (see Sectioli 9;0). 
·. 1'he p~e,nt,. co~plete will b~ -~ed to d~tetni.me whe1her th~ data qiliwtY ine~~ ~e : 
· obj~tives for ilie proj¢ct .· .. · · 

. ·: :.· ,·· 

.··. ··~!;:Z':r::·:!::ibr~=~tt:u~·~'7~~~~z:~~:.········ .. 
. ex~eed,ed) and the effect' of the. jncom.plete d~t~ on ihe a~pomplishme~t of the project 

.· obJectives,. additional sampleS m~y b.~ collecte~: and anal}'2:eCt ''A subjective evaluation ·. 

· · · ·. ~~ also be conducted if a simple does· nor generate data for a P.armneter category ·. · . 

. (~.g., v~latll~ organic. co~sfittients, ·metals)> · Such a data gap cotild result frorr1 sample · ..... 

. . · conWrter br~age ~r loss orsai;nple~tustody not being ·iliaintaittedi IfDci>ont dete~es ·._ .. . . . .. . . . •' . . . . . . . .. · . ' ... 

. .·.that tQe pll.ssing results. ar~ critic'al to ac~omplishirig. the work pl~ pbjectives;. additional . 

. s~pllllg "~lib~ conductedto obtain the nlis~ing d~ta. Ail ~x~pie .ofthis would be 1f a ·. · . 
. ' . . . . . . . . . . . . . . ·. . .. '· 

.. do\VJlgradierit grm.In,dwater samplefor volatilec;>rgamc constitUents were lost . 

· .... · 
·.· · DuPont Environme~ta/Reniediation SerVice$ · .. 

;.':. ·. :: -~ :; -~·-;_: ... · .' 

.···'· :. ·.·. 
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13.0 CORRECTIVKACTION 

Corrective action is reqUirect ror anY lack of coziipliance with the req~ents of this . 
QAPP. Eaeh em~loyeeworldtig in th~ prograril is r~onhlble for iden~g QA problems 

•. ·.. and foriniti~ting corrective aetion; 

A m~re detailed. discussion· of eorreeti~e actions .associatoo With .tqe 8nalytjcal laboratory is ·. provided ni theJ~QAP (see Exlnbit 1 ). · . . · . · . . . . . . . 

~igriificant Qi\. .corrective actions at: the laboratory' will b.e dOcum.ented. ·. 'i'h:e . · · · 
. documentation rif:such actions associated with:~e· analYtical J.abonitory will be forwarded .. · to the site coorcfuiator. · Other 9orrective. actions will be. documented. in J;eports. ·. A 

·. corrective acticmJo11n will b~ filled.in by the person initiating the corrective-action. This.· .· 
will be forivarded t~ -the~ 4nmediate · supti:visot or to the site • coordinator for 

· implementation :or appropri~te corrective: ll<:tic:>n; . The :r<>now-up and outcome Win be 
documeztted on the. ~ame form~ The COlllpleted ~irecti¥e. action foiil1 vvi!I th~ be . 
forwarded .. tO·· the •. project .QA officer anci the:prC>ject dil'ector for review .. ·rbeDllPo:qt' ... proj~t cqorclina.tor and the proj~ct m~ager are :resp~nsible for ep81ning ~t the ·. 

·. corrective:· a~#o~~ a4equately · a4di'~s roof· causes 8.g.d. are .. imp~emented ill a respotisive maluier. They ~n· also be resp~tisi~Ie for confinnitlg ·that corrective ;actions;have,been 
· · , effe~tive; 

. ·. ·; 

... · ·. : 

.' ... 

. ~·.··· ... 
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· :periodic rq:)prts detailing the results of QAiQC activities described ill.previous sections ... 

(see S~ctib~ 9.0, 10.0, and 13-.0) win be ~bnrltted to the project director through the 
. . . . . . ' . . . . . . 

· p;rojecttnanager. These d~cumentS Williilclud~ reports olr · . . . . . 

. . . · 0· SJ.glrlficant deviation8 !tomprotocol~ stated' iii the RiwP or the QAPP:.· .· 
. . . . . ~ . . . . . ' . . . . . 

· .·o Fielci system and performan~e audlt~~- .•· 

... a Lab.oratory' system IUldp~forrriance audits, 

·. a · Correctiv~ aetio~ ~follqw~up. > · · 
. ~ . 

. .. . Copie~ ?fqtiality assurance repolfSwill b.~ subtiritted tO fue techtiichl.le~ proj~ct m~er, 
andthe'NJQEP {asreq,hired). · . . . .. . . 

DuPont En'viriin~~t:ital Re1nediation Services · . 

• 

• 
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15.0 DOCUMENT CONTROL 

A process willb~ in place to ensUre that relevant documentation is at hand and can- be · 
expeditiously a¢ces~ed .. The pri:>jectmanager is accc)untable for m~ta.Uring-projeet record' .. 

. files and storage archives to meet the'requirerilents ofthe project. Th~ project manager·is '.· 

. also ~onsible for providin,i facilities for ade(JUate stor?ge space, security, and · . confidentiality. . . .. . . . .. 

The. proj~t rii&J,ager will be .respo~ible for hi~exilJ:g;issying,. and Inain~ files for all 
· field_logb6obt fleld n~tebooks,: proj¢{ correspbn~~ce,. system ~d .perlbrrilance ~~dits, .. 

, corrective action reports, data ,vaticiation reports,, s~pi~. data .l'eportS, QA reports to 
. rilanagement,:and other'asso~iated ddcwnen~tiol1. }\. 'cientrallz~Joc~~on will{Je' identifi~d . ' ' 
-·. for this. puq)ose, ami ? do~ument custooi'an \vili ])e · chOs~; Wont will maintain, ·this ·· 
·. arcbiyed infoimation fOr-seven years follo\Virig CC>IIJ.pletion ofthe proj~ct. ,·The }abo~tory .· · .. 
'Will ~aintain all hatd~copy docwrlentation a$sociated ~th ·the .project f()r flv~ ye~ · 

.· following completion-,ofthe pro~. ·The htbotatory win also maintain. di8posalr~orcls for all pr()J~ct~;unpl~sforthlrty years. . . . . . - . . .. 

. ' : 

···l)u[JontEn.vironmentalRi1mediation SerVices 
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. . . . 

PRECISION, ACCURACY, AND COMPLETENESS OBJECTIVES 

. ·, ·.. . ·''. 

· Volatile. oi'gmuc eonip6\ill,ds · .· 

. Seinivotatile organic cotnP.oUnds . 
-~ . . . . . . 

.. ·· · SW~846 •· · 
· Methcxi·s24o . · · 
. · · SW-846 
·. Method ~270 

Pesticides . sw~s46 ... 
· ·. · < :M~tliO~ $o8.Q . 

· .. Metals· · ·.·· SW-846 •· ... ·.· 
.·MetllociS®tO- .. 

·: . ·•.·.•· 7000 senes ' . 
.·. . . sw,:s46, or'·, 

:EI>Ametliods · · 

.··.'.20/40· 

NA/40. 

. 20/40 

·20/40 

lj/NA 

· ~SeeApp~dbt A for~ct Pereenti~very values con~~ ~cb method. . 
NA = Notapp!iCable . . . ' . . . . 

. .... :··· 

'i·.' 

. 60~140*. 

10-140* 

10-140* 

70~130* 

50~150* 

· ..... ·· 
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Table2. 
. . 

.··. ' . . G.ROUNDWA~R:ANA.!JYTI~AL LIST/ . · ·. . 
COMPARISON OF LABORATORY DETECTION LIMITS TO 

. . . . NJDEP'CRI'JERiA FOR VOCs (llgn) .. 

·· )\.cetone 
· 2•btitatione 

· Benzene · 
· Broni()dic;:hloromethaiJ.e · 
· Bromoform ... 

. . Q¢on tetlac~oride .. 
· Chlorobebzene. 

. CJ:Uoroethane . 
, Chloroethyl vinylether,.~~· .. · 
. Chloroform . · ·· · 
Dibromochloroinetb.li:rie . •·· . · · 

. ·• Dichloro.ethahe; .1, l:.: .. ·· 
. Diqhlproetb:ari.e,l,2- .· 
· Dichloroethylerie, 1; 1~ .· 
Dicl:lloroethylene; ciS~l;2 · 

:nichlCiroethylene, trans 1;2. 
.. Dichloropropane,1 ;2~ . 
· DichlorQpropen,e; c;:iS-1,3 · 
Dichloi'opropene;. tnuis~l,3 
:Sthy1beiliene .. 

· Bromom:ethane .. · · 
Chloromethane 

. Methyl~ne chloride ·.• 
Tetrachloroethane, 1 ;2,2- · 

. · · T~trachloroethylene .. 
Toulene .·. ·. 

·.'· .. , 

. 700 .· 

71 
1 .. ·. 22. 

.. 4' .· ... 360 •.· .. ·. 
• 6.31 ·· .. 

''4 . ... -21,000 .· 

·. 100 · .. \. ·--~ 

. ·. 6 ... 470· . 
· .. 10. ~ ,•. ·. ·. . . : . . . . 

·--.- . 

·.··. 70 
·. 2: .·9~ • 
'2 

. ·100 
..: . 

· ... 1,700 '· .. · 
·. ··. ·· · 7QO .. •27,900< .. 

.. 10 · .. .. 4,00:0 . ·.' 
. 30' ·-,· --· 

. ' 1,60.0 · .. 
2· 

·. 1,000 ~. ' 

. 20:. 
.. ·. 10 

.5* 
. 1, . 

. s• 
5* 

.. 5* . .l' 
.· 03 · .. 

. • 10 . 2 .. 

. 5 .· 1'··· 
. .· 5 ..... 2 . 

2 ' 
. 5* 

··s • .. 2.···· .. · 
·.··. ·• ·5· : . 2 •· . 

. 5* 
-1 .· 

.. ·· 1 . 

.···· 5. 
3 .. · 

· .... 5 .. 
. . . ·5* ... 2 

. 5* .. ' .. ,· 2.· ..•.. 
5* .· :·. 1 ... · ' 

• 
:Tpchloroethane, l;t,f .. ·.· . 30 5 . . ... > ..•. ·1 .·· '.· · .. 

· 'Trichlofoethane, l,t;~- · . · ·5* · · z~ 

. .. . Trichloroethylen~ .·.· · · · · . . Sl.O 5·. 1:.: . 
· Vinyl chlotiq~ ·. 525· ··.5 ·2 .· 

· · . Xylene · 40 

. ~PQL ex~eeds N1SWQScritetla, report down to MDL 
. ...:.._ ;.,; Not liSted in NIDBP Critena . 
NJGwpA ~·NewJ~rs~yGrotirid~ateinA. Criteria . . . . . .. . . . .. 
l'J'JSWQS . ::::: New}~rsey Suifa~e Water QUality StandardS for a Saline: Bstuazy{SE II) · 
(f.1g/l) =Mi~rogfaiils per. liter .· · · · 

~I • 

Page 1 of4 
. ··.·· 
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r·. .. . 
. . . 

·Table 2 

. .· __ · _ : _ · _ GROIJNi>WAT~~ANALyTICALLISt/ · ._. _ · _·. . ..·. · • _··. 
·_ COMPARISON OF LABORATORY DETECTIONLIMITS TO NJJ)EP · · 

. . . C:tUTEIUA FOR PESTICID.ES . . .. 

.... ·,_ '• ·, ··.·.. . ..... 

-0 .. 04 . ·. 0.000144. ·· O.ol* · . ·- · .. -0.0034 
Dieldrin· .. ·. 
Ch.lor<iane -. -· · 

.·. :. 0.03.-

0;5' 

·. Q;OQ0144 
.. 0;000283 

O.ol• ... ·· 0:0042 · ·. -. . . · 

4,4-DDT_· 

Bndosulfari I · 
· · ·· En(iosulfali,Il 

EitQosulfil.ri ~ulfat.e < · 

· Endrin_ ·_ · 

Heptachlor.· .-· 
. Hep,tachlor epcixide ··. · 

·.o.r 
·· .. · .O.l 

0.4. 
·· · .. OA 

... 2 .' 
·_ :_.oA. 
. . 0.2 .. 
.. _40> 

0.000591' 
·. 0.0()08.37 

0.000591 ... 
o:oo87 -· 

.· .. 0;0087 
. ·' 2.0 

..• 0.0023 .· .. 
.0~00011.4 .. 

. 0.000106' 

0.3: . . . .0.070 ... ·. 
0.01~ . .... · 0.0062 .. · 

·. . 0.01* . 0.0042 ' 
o.or .. ---· · · -·-•·---·-· _-._ o.0084· . -· 

· O.ol . · 0~0.027 
.·_··. . 0;03' . . . . _0.0054 . ' 
· o.o1 · -:_ · • o:o042 

O.ol* · · . . 0.0026 · . 
.. o:os .· . 0;027 · . . Methoxychlor: · · 

·Eridrin al<ieh:Y<fe 
0.03 

.. 0.81-. . 0;10 .·. ' 0.0079 . . 
---:Q.02 

0.2··.·. . . 0.460 . _0.01 ' . . 0.0066.: . 
Detta.:.aHc •·· · · __ . -· . O.OJ .· ... ·· : .. ·0;0039 . 

0.16 · .. .·. O.OQ14 . 
Tc;>xaphetl~ ·_ .. -•- •. · _so.· · ·.' .4.00. . . 0:82 •.. 

·· · .:~ev.=E:::r=L· •. · .. · ... ·· .. · >>· 
NJSWQS = New)ersey Slirfiice Water Quality Standilr~for a Saline Estuary (SE IT) 

· (Jlg/1) .= MJ.cfogr~ pe~ liter · · · · · · .. > 

:.-_ .. ·.·:.-: 

. . . . . 

Page 2of4 
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Table 2 · 

. . _· GROUNUWAT~RAl~'ALYTICJ\LLIST/ .·. . .. 
COMPARISON OF LABORATORY DETECTION LIMITS TO NJDEP. 

. CRITlUUA FOR METALS . . . 

'.···· 

Ars~c (AS) 8 0.163* 2.3. · 
.Cadmitlin(Cd)' ·· 4 6.3 • . · _2;6 .. 

Chr<>Iniwn{Cr)' . 100 . 47 7.3 • : . 

· Silyet(Ag) .· _20 . 5;8 
Ari.timony(Sb)" ·•. 20 ·· · : 4,300 . . , ·_1;3 .. 

... B.eryllium(Be) _·.·· · 20. ··. 306 L2 · 
.. ·• .· .. COpper(Cu)' · 1,000 s~6 .4.2 ·-••- • 

1~z~m:;::· ·c;.,(~Zn;;;)~1 '·,...· · ...... ~._,..,,_;...,._;..._..;.1-· ..... • '.;...' ·-=s:!.:,o;;;,oo.:..·~ .. ,_;..t----...;..: ;.;-..5:.;7,... .. __ 4 _ .. ....,· ~6.::..:,4·:...,;.· ~1 .. __ .. · 
N1ckel(Ni)' : · .. ·. . ·tOO · , < 9.5* 10.3 

.. · . •'. . . . ., 
. . . . .. 

··.·*MDL ex~eds ~ S\VQS c.ri~. · . . 
"- = Not listed m NJDBP cnterta · · · · . · .. 
•NJ dWIIA ~ New Iets~Y ciassJ1A drouD.ciwater .. . · · _· · · . · . ·.. · 
NJSWQS i= Ne~ J~rsey sUrl'a!:e Wa~r Qualjt1 Standards fora S.aline Estuary (SE H) 

·_. ~v.gll). .;. · Ml:cr_ognlins per lfter · ·· · · · · · · 
ICP . . · · 

i GFAA . 
·3 CVAA '.· 

... , .. 

Page3of4 
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Table 2 

. . GROUNDWATER ANALYTICAL LIST/ ·. ·.• 
coMPARisoN oF:tA8<>RATORYDETECTIONLIMiTs TO 

· NJDEP c:R.ITERIA FOR INORGANIC ANALYSES 

. '· .. 

·Ammonia-nitrogen · '500· .. 
· .. Chloride .· ·.· 250,QQ0 

Fluoride · . 2000 
. . . Hai"dnes,g ' ·. . . . 

Nitrat~-Ditrogen . . ·• . 10,000 . 
·Phosphorous · · -~.· 

. < 250;000. 
SUlfide :· · · . . ... ·. :;..:. ; ... 
S~te ·. ·· ·. -:·· .. ~·. 

TotalPetroleum Hy<4"oelirb.ons (TPH) · · · · Ncine NQticable· · 
· · Total Dissolved Solids {T!)S) · • . ·• . ,. 500~000 · 

•Ex~N;GWitAcriteria .. 
. ~ ~ Noffut~d iii. crltena .· . . . · · · .. · 

... ·. -, 

. 230;000. 

JOO 

.· .. ~· 

· . .. : . . 

; >1000* .• ·.· 
1000 

' :100 
. 1000 ..... 

. 500. 
. ,:so 

. .2000 . 
2000.'. 

·.· '.~000 
· ... ·.·.··.··Joo·.· .. · 

30,000 

· NioW!IA ~New Jersey dround~atet ~ Ground\Vater . •. . ·. · · . . . .. • · 
~1~WQS~ Ne~ Jefsey ~ce Water ~~o/ S~dardsfor ~ Saliti.e_ E~tuary (SE ll) ·. 
· = As Hydrogen Sulfide · · · .·. . · . · . . ·. . · · . · .· . . .. 

··.: . . . · · ... :.·.· .. :: ·. 

. · .. 

·. ·.· 
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· Table3 · 

. . . . SOIL ANALYTICAL LIST/ .· 
· coMPARisoN oF LABORATORY DETEctioN LIMITS 

-· To NJDEP cRI'f:ERIA us!No sw~s46l\fETllons ··· 
· .. ·,, _: 

1,1,2,2-i!;et:rachloroethane ·.· 
1,1;2-Trichloroetb.ahe · _.· 
•t,l~Dichloroeth3ne -· 
· t, 1-Dichlorethene . · · 

·· ·- .l,2 .. DicW,6r~tpiuie 
1 ,2~Di¢hloropropane . . · 

Acr()lein -• 
· Accyloni1iile · · 
Be~:p.e·· .. 

· ·_Bromodichlororil.ethane 
Bromoform. . · 
Broniomethane -- · 

·_·. Ch1oroethane ·. •- · · 
Chloroforin · 

· ... Cltlotorilethane···. · .. : · .· 

.. . . Ci$-:1,3-Dichloropropene : 
·. : Di.Promochloromethane : 

·.. Ethylbenzene.. · 
~ethylene ChlOride 

· Tetraohloroethene · 
Toluene ·.-.·. ··· 

Trans" 1,2:-0ichlo.roetheir.~ .-.· 
· Traiis-1;3 .. Dichlo~opropene · 

·• _Trichloroetherie · 
Vinylchloride .. · 
:Xylenes · 
.·svocs · 

-. .1 ;Z-Dichlorobenzene 
: 1,2~Diphepylhydtazine _· .. · 
1,3-Dichlorobenzen~ ·• 
'1;4-,Dichlorobenz~e · 

·· 2,4~:0initrotoltien~ · · 

.. 210 . 
. 34 

· .. _·.22.:"_. ·.:· ._: 
...•... $.70 .. 

. .. . _g· ....... . 

.. • )0 .··_. 

.: .. · .... 

·u:·· 

.·.79• .· 
.• 2_ . 

37 .. 

. .19 ·. 
.. · ... 57Q' 

. 4 . 

110· 

.. . 49 .·· .. 
.4' 

·· .tooo·· 
.-1000 

23 
2' 

410 

. 68. 
. 5100. 

.·. . . -· 
5100. 

. 570 
1 . 

Page 1 of4 

.. ',· 

· .. · 50. ·.··... .. 0.005 . 

.· ·. 1 

·· .. · .. 10. 
. . . . . JQ :. · .. 

l. ·._· 

. ·. -l 
. •. 1. . 
··1 

1_ .. 
1 . 

1 
l 

. ·. ·. 

l .. 
10 .. · . 

. l 
. r. 

. 100 

~-·-· . 

.. 590 .... 
.50. 

.. l 

1 . 
-lo: ·. 
10 .. 

·. 100 
so. 

. 100, 
··to · 

... 10 •. 

.o.oos· 
. . 0;005 ... ··· 

0.005 . 
o:oo5 . 

··:0.005 
·o.OL'. 
OJ 

:·. o;o5.:··· 
.·_ 0;()05_ .. 

0.005 . 
_O.OOS• 
O;Q05 

. O.OQS·-·· 
o.oos.-. ·· 
o:oo.s·_·.·· 

·. 0.005- . 
. 0.005 

0.005 . 
.·. 0.005 . 

O.QOS 
0,005 -

·· ._o.oos:: .· . 
O.QOS · .. 

· o;oos: · · · 
:o.005. 

. 0;005- ... 

.o.Qos·._·.· 

. -0.33 .. 
. . 0.33 

·• 0.33' ... 
.. 0.33 .. · 

· .•. ·. 0.33 
.· 0.33. .· 

. .: .. 

.• ' 
.,.._ 

• 

MAXU~39191.4.4 
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Table3 
(Continued) 

·· ... :· . 

2;6-Dinitrot:Oluene . . .. ' 1 

2-Chloronaphthaleile ·. 
3,3 '-Dich19robeniidine . . · · 

· 4-Bromaphenyl Phenyl Ether · .. · · · ......_ 
4-Ch,J.orophimyl Phenyl Ether ... 
J\.~riaphthene · · 3400 

. Acenaphthylene 
Anthracene • ·· · 

· · . BenZidine · · . 
. · .. ·• B~nio(a)ant1lmcene· . 

Benzo(a)pyrene: 
· · . Benzo(b)fluoranthene 

Sen.zo(ghi)pcrylene · 
·. Benzo(k)fluoninthene • . :. 

· BiS(2~chloroetlioxy)methane. 

BiS(2~chlotoisopropy1)eth.er 
·Bis(2-ethylhexyl)phthaWe .· · 
Biltylbeuzyl phthallite · ·· · 
Chcysene . 
Di~n-biityl phthalate: · . · 
Di~n-oetylplithalate · .. ·. 
. Diberiz(a;h)anthracen~ · 

. Dimethyl p!J.thalate 

· ·.: · Hexacbl!)robimzene . . . . 
.#exaehlorobutadiene . 

· · · ·· ·. .. Hexachlorocyclopentad;.ene 
. Hexac4Joroethane 

. .. It:!.deno(l;2;3~c,d)pyrep.e · 
· ·. · Isophorone 

N-nit:rQso'di.;.n~~(_)pyJamine ... 
· N-nitta;;odimethyl;Unine 
·NO:nittosodiphenylamine· 

· . Naphtlia~en:e. : · .. 
Nitrobenzene 
Phenaritbiene · 

2,.4,6· Tricblorophenol 

·.·.··. 

·- .. ~.-
.... ·•10000 

·--~---

. . . 0;9. · ... ·· 
0;66·······. 

•', 0.9· .. ··.· 
· ... ·-~_:, 

. 0.9 .· 
·:.~·-· 

..... 230Q' .• 

· .· noo ·· 

·.5700 .·· • 

.. 0.~6 

•... 10000. 
. ···: 1.0000 .• 

' . Z300, · .. 
2300 .. 

0.66 
l 

'•, 400-
.. 6. 

();9 

. 1100 .. 
. 0;66 

140 
230 .• 

.• 28 

. .1700 I 

: 62 

_.Page 2 Of4 

10. 

100 

lQO · · 

···100 .. 

. 500. 
·. ·too·· 

:so '• . 

· · .. ·soo 
:~.· 

10. •' 
·1.0 

•·.100 : 
100·.·· 

..• 500 •. · 

·,· .· 100 
100 .. 
100 .. · 

.·.· .. · .. · .. ·.50 

·.·so ... 

100 
100 
100 ... 

.. · .. ·100 
roo· 
500 . 

50 
10 

100 . 

100 
'10 
·...,....;.;. . 

''10() 
10 . 

) 

0.33. 

·0~_67 

0.33 
0.33 
0.33 

. 0.33. 
3.3 . 

. 0.33'• . 
0.33··· 
0;33. 

.. 03.3 . 

033 .. 
0.33 

·0 .. 33· 
0.33 

. 0.33' 
0.33 .. 

. 0~33 .. 

·. 0.33 .. · 
. 0.33 
·0,33 ... 
·o.33 
·0.33 
0:33.' 
0.33•.·. 
0.33 · .. 

. .... 0.33. 
-0.33 · .. 
033. ·.· ·. 
0;33:.· .· 
0.33 . · . 

033 
0.33 ... 

. Q;33 .. 
. . 0;33 . 

. 0.33 

'0.33 
0.33 ' .. · 

MAXII~391 91.46 
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_·· 
. . . 

'; .>. 

.. . . . 

2,4~Dichlor()phenol. · · 
2,4-I>imethylphenol. -· 
2;4-Diri.itrqphenol· 

2:..:tfitr9phenol· · 

4:.Chloro-3':'metl;iy1phenol 
4-Nitrophenol 

·.·· . .POll-tachlorophenor . 

Phenol.:. • 
. . Pesticides andPCBs. 

·4,4'-DPD.·-· 
. . 4;4':..DD.B 

· ' -4;4';.DDT .· 
Aldrin- .· 

. · · Alpha-;BijC· ·• . 
Beta-BHC ·· 

-·. Cwot~e-
.·· ·: Pelta-'BHC; ··.• -.. 

Dieldrhi .· 
· · Endo~anr····. 

Endosulfllil U . 
· . . Eii:dostilfan: Sulfate 

Endrin · · 
· .· ·- E:ndrin aldehyde . · · 

.Gamma-BHC > 

Heptachlor . ·· ·· • · · · 
Heptachlor ~poxide · · 
Methpxychlor .. · 
. pCB~tots.·-· .. 
PCB~1221 

PCB:-1242- .. : 
PCB-1248 .. · 
pcs:.t2S4~. ·. · 
.PCB~l260 ·. · .. 
Toxapheri~ .. ·· 
Itiorganics . · · 

·._ Table3-
_· (Continued) · 

170 · .. :· 
'·. 1110 . 

.no_:· 
. 280 

·-.·.-: 

'•, 

. · .... ·.: 

1'0: . 
·. lo 

10. 
.· •. :10 .. 

--- . ·:.. . ,·. ;..;;.;._, . 

. 10000, _·. :; . . 10 
·:·:_:..__;:~ \ .. ··· 

6 •. ': ·.·. ·. 100 .. 
.· 10000 ·· .. -···.· so 

.·.:: 

. ~ .·. 50 
<2 .. ' 'So·· .. 

2 .. ·· . . . soo 
.··. ·.. 0.04. •' '• .·· . so 

.. :...._ .... · 
... ~ ... 

I''' 
. ·-:--~ · .. 

. :·:·;.......:..·-

....• o~o42 
. . 340~ ·.·;. 

·. 340 .. 

-~-." . 

·.·· 50·.· .. · 
· so~ 
··-.so~ 

. .. -.. -.. SO . 

. os2 ·- ·· ··. ·.. so··. 
. . ')US · 50.-

2$0 _... . . . ··-.···50 

. 0.49'. ·-.so· · 
.•• 0.49" .. ·_so·. 
. 0.49'. SO' 

50' .. 
. 0.49' .. • ·---so·-.·.··-· 
·_OA9.'-• 

. so . 

0.33. 
0.83 

.·. 0.33_ 
.· ... 0.33 

0.33, 

. 0.83 ... · 
·._ 0,33 ' 

.. · .. -: 

.. 0.0.1. -
0.01 .· .. 

0;01·' 
-·_.O.Ql 

o;or·· 

.·:. ~ ... 

0.01 ... 
. o.os . . 
.om.· 

.·.: .0.01-' 
0;01 .. 

. O.ot 

Q.03·.· 
-0~01' 

· O;l' 
. O.Ql 

o.<n· 
.<0;05 

. 0.2 . 
0.2 · .. 
0.2_" 

._0,2'• 

.·.0.2. 

.. ·· 
-~ .. 

•• ·- . 

• 

· Antimdny · •• · 14 -. . · 20. . .-·· · 
~~~~~~~--~~~+-~~~---+--~------+---~~~' 

Arsenic 20 . · · . . . . . .1 
Beryllium ' l ··._ . ·.;..:__ · ..... -·os .. 

.. ·· P~geJ~f4 

MAXUS3919146 



lb.··.· 
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1. 

Table3 
· (Continued) 

1 
·soo~ 

COpper•. ·600-· 
Lead ..• . 400 ·.· 

14 
Nii;kel · .· .. 250 ... · ... ·· 
· SelenilUri:. · 
Silyer· ..•. 
Thallium .. 2 
zmc, · .< 1.500 ..... 
Cyanide · ... ·noo' 
PheriolS .· ... . . '10000 . . ·.< .'· ··' 

. · (m.~i;~e~~~=a~6r kilograr0 > · .. ·. · .. · · · .. ··•. 

··. RDCSC · = R.esid¢tial DtrecfGonflict_S~ij Cleanup ·. 
IGWSC ... JmPad tc>:OiotindWJter Soil Clean~p . ·.. ·· 
<'~criteria for total PCBs . · · .·. ·.. . · · · · •· ···. · 

· .. ~>en~ for Endosultan . · 
· P>propqsed · · · · 

;_ ... 

.Page4of4 

J 

· .. -· 2 

0.5 

. 5 
· ·os 

2 '·. •' 

10 
.0;1. 

.so . o~l. · 

MAXll~39191.47 
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Table4 

suMM:ARv oF noLniNG 'i'IMEsANJ) PREsE~v A-TIONt 

VOCs 

. SVOCs · 

Pest;i~idesi,PCBs 

· Metals•· 

• ~onia~nitrogen · · · 

. ChlOride·. 

. .• Fltioricle · · · 

~s· 

Nitra~riitrogen •·. · 

Total Phospho~iis ·· · 

. · · Sulfilie .•. 

.· Sulfite' 

···TPH. 

. TDS 

.. Water ·. 

Soil 

~oil 

14 days · 

· · 14 days to extraction • 
· · 40 dayS to ~ysis ·· ..• 

Waw · · · · · 7 dayS to eX.~ction 

. 4q dayS to analySis . 

· Soil . .. . .. · 14 diys to extracti9n 
. . 40 da~ to mlal~iS 

· . , water. • · 
Soil · ·~ mi)Ilths: •.. ·. · 

.W~·.·.·... .· .·.~8days · .· 

.. Water . · .... · 2S dayS · 
·.Water··· lmonth·· ...... 

.... :~atet· .. · .•.... 6~onths.·. · 

· Water. .· .4B .. h:ours · · · 

Water•·· .·28 days .. ·. 

Water .• ?.days·> 
·.·Water . : ··.· Aria! . ·. immediately ·· ... 'yze, . . ... 

· ... 7claY.s .. 
· · · Water.·· ·· ...•... 7days 

. . . VOCs ~votatil~ organle COinp~~ . 

HCitopH<2· 

,.·,,·_ 

·._:·~-· 

· HN03Jo pH <:2· ·· .. · .. 

H2S04tri pH<2 .. .. : 

·~·· . 

· .. SVOcS :i:i.Semivoiatile cirgatii~ i:oiripo\ulds • · 
.· <t> Ali sainpies ~~re to be stOred at .:f c.. . . . . . . . . . . . .· .· . ·· ··. ·.. . · .·· . · 

(l>see field eX.thlctlonlpie$eivil,tio~ of soilsamp)es with methariol for VOCanalysis, ~Ui:>EP, . 

. ·t::~~;(:~e~~:~~pfur2,Table2~16; and Chapters 3 and4; . . ····.·.:: : .· . .· 
Sep~ber 1986; for other preservation details. · · · · · 

•Except mercuiy! hold timeror mercury is 28days. 

'• ·::···. 

• 

·'. • 

•• 
~· .. : . .. . . •, 

MAXII~39191.4R 
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' 

- ... 

£JJ·· --
.... . ·: 

.i: ·. :. 

. 
.· 

... 

·' .... 

TableS 
. . , . . . . . ·... . . . . . . . . ... I 

CALIBRATION FREQUitNcY FORFIELDTES'I' EQUIPMEN.I' 

. pHMeter . 

Gonduclivit)r Meter .. · · 

· . Thennometer 

MicroJ'IP 

· Begin.Dirig of each-sampling. daY~ iJiterinitte,.ltly ·· 
.·. duiing the s8JiiplUlg peii,od at fi::eciuency that results 
' in little or nc(calibration adjU$nent. . ·. . . . . . . . : . . . ·. ~. . . 

. ··. ~~~gitlliijlg of.each sampling day and intemli~tly .·. 
. . ~g the sampling period at freqUency that reSults 
... lillittle or n.o: caitbmtiou. adjustment . . . . 

· • ·. Facitocy.;i::alibrate4~ Check~d .i!.t lea5t onC.e per field 
~- USiDg aquwt)'~gm~ ~ome~.·._.·.· .. 
Priot~srup~~ !it the beginning·ofeach.sampling 
day, and m.tlie field, ifnecessaiy. . . . · .. 

·.' .. : 

:·,· ... 

.. · ·. ···.·'·· 
. ·":· ... : .: ·.· -: 

MAXUS3919149 
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.. '·: 

...... :. 

. } 

· Table6 

. ANAL"YI'IcAL METHODOLOGY 

Volatile o~anic compoUnds .. · · 

. · Field parameters · 
pH ..... ·. 

.· Specific cori4uetance 
· . Texnperattire . . · 

· Semivolatile Oiganic compotmds · · · 
.·. l»~~cides/Pc.as· . 

· · ·. ~ela].S (ICP) : , · · 

. . ··. ~-S~TI-Pb(GFAA) 
·.· .. Hg(CVAA) 

~o$-Ditiogetl 
· Chloride.· 

.· · · · Fluoride . 
Hardn~ . 
Njtrare;;ilit(ogen .·. · 

· Total Phosphin'ous . 
SUlfate 

• SWfide ... 
. . ·.·. SulfUe 
· .. ·· .. TPH .. 

.· :ros= . 

. I 

• .. ·'. 

. ·' · .. 

. 8240 • 

. ·150.1("") 
. 120.1("") 

.. 170.1("") 

8270* 
808Q* . 
601!)* .... 

'7060; 7740, 7841, 7241* ·.· 
7470, 7471 * . 

.···. · ·· .• 35ol:·,. 

340n. 
' ' . J3W'. 

353l'•J · ... ·. 
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EXECUTIVE SUMMARY 

In February 2008, E.l. du Pont de Nemours and Company (DuPont) initiated a voluntary 

program of groundwater monitoring at the DuPont Grasselli site (the site) in Linden, New 

Jersey. The pmpose of the monitoring program was to determine current groundwater 

quality in the shallow fill aquifer and deep unconsolidated aquifer beneath the site and to 

collect data to inform remedial action decisions. Five quarters of analytical data have 

been collected to date and the program is ongoing. 

DuPont has prepared this current conditions report to summarize and document site 

conditions. Data summaries are based on the May 2008 round of sampling, which 

include all site monitoring wells and piezometers. All five rounds of sampling results are 

presented, and significant variations from the May data are noted. 

The shallow fill aquifer underlies the whole site and is the result of historic fill placement 

in the late 19th and early 20th century. General groundwater flow is from west to east · 

under a low hydraulic gradient toward the Arthur Kill, with local components of flow 

toward Piles Creek in the northern portion of the site. A groundwater trough occurs in 

the southern portion of the site with overall flow toward the Arthur Kill. Flow in this 

area is complicated by the construction of a perimeter sheet pile wall and groundwater 

extraction on the ISP (International Specialty Products) property at the southwestern end 

of the site. 

Groundwater quality in the shallow aquifer has been impacted by chlorinated organic 

compounds historically deposited in Area of Concern (AOC) U -the Unlined Pond in the 

northeastern portion of the site. Non-aqueous phase liquid (NAPL) was delineated within 

the footprint of AOC U and the adjacent AOC I - the Pesticide Manufacturing Area. 

Monitoring wells around the periphery of this area contain concentrations of benzene; 

chlorobenzene; chloroform; 1 ,4-dichlorobenzene; and methylene chloride that exceed 

New Jersey Class II-A groundwater quality standards (GWQS). These volatile orga.Iiic 

compounds (VOC) are restricted to this portion ofthe site. Review of analytical results 

from monitoring well MW-38A, located downgradient of AOC U, show intermittent 

occurrences of chloroform and methylene chloride at concentrations exceeding GWQS. 

Pesticides in shallow groundwater are associated with the AOC U and AOC I described 

above. There are also occurrences in isolated areas in the southern and central portion of 

the site, but these occurrences are intermittent and do not constitute a consistent plume of 

impacted groundwater, nor do they indicate a large or persistent source. 

Arsenic occurs over a large portion of the shallow aquifer at concentrations exceeding the 

New Jersey Class II-A criteria. Two plumes of elevated concentrations are noted: one in 
the southern portion of the site and another in the central portion of the site. Both plumes 

are located within areas previously identified as containing elevated levels of arsenic in 

the soil and were identified for remedial action in the Sitewide Remedial Action Selection 
Report (DuPont, 2008). 

The deep unconsolidated aquifer at the site is monitored by a network of five perimeter 

wells. Significant concentrations of chlorinated organic compounds associated with 

AOC U are evident in monitoring well MW -388 in the northeastern portion of the site . 
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Although the observed concentrations in monitoring well MW-38B are generally higher 

than those noted in the shallow monitoring wells in the AOC U area, no NAPL has been 

observed in the deep monitoring well. Additionally, benzene has been persistently 

measured in MW-18B at concentrations marginally exceeding GWQS. 

Arsenic is identified in four of five deep monitoring wells at levels exceeding GWQS but -- ·- -- · 

orders of magnitude less than the elevated plumes of the shallow aquifer. Regional 

groundwater and sUrface water is heavily impacted by arienic, and the source of arsenic 

in the deep aquifer cannot be reliably identified. 

Chloride and total dissolved solids are found throughout the deep aquifer at the site at 

concentrations exceeding both New Jersey Class II-A criteria and Class 111-B criteria. 

These conditions are a result of the high salinity of the Arthur Kill and saltwater intrusion 

into the aquifer by the river. 
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1.0 INTRODUCTION 

This Groundwater Current Conditions Report has been prepared for the E.I. du Pont de 
Nemours and Company (DuPont) Grasselli site (the site) (ISRA Case No. 92142) located 
in Linden, Union County New Jersey (see Figure I). DuPont initiated voluntary 
quarterly groundwater sampling and analysis in February 2008. The purpose of the 
monitoring program is to determine current site groundwater conditions, to monitor 
trends in groundwater quality, and to provide reliable data to evaluate remedial options. 

This report includes the results from five quarterly groundwater sampling events. 
Included are the results from the sampling and gauging of 45 wells in February, March, 
and May of2008; the sampling and gauging of24 wells in August and December 2008; 
and the sampling and gauging of23 wells in February 2009. 

1.1 Site Background 

The site is located within an industrial area in the eastern portion of Linden, New Jersey 
(see Figure 1). The former manufacturing site covers approximately 105 acres. The site 
does not include undeveloped property located west of the site, which was donated by 

DuPont to the New Jersey Turnpike Authority (NJTA) as a long-term conservation 
easement known as the NJTA Piles Creek East Wetlands Mitigation Project. 

The site originally consisted of tidal marshlands that, over time, were reclaimed by fill 
emplacement. In the early 1880s, the Standard Chemical Company purchased the land 
from several individual owners and developed the tract for industrial use. From 1885 
until 1928, the Grasselli Chemical Company owned and operated the site. In 1928, 
DuPont purchased the site. 

Historical manufacturing at the site included the production of sulfuric acid, ammonium 
thiosulfate, sodium bisulfate, inorganic salts, acids, and organic pesticides. Chemical 
production at the site was terminated in the fall of 1990. Since then, all of the site 
manufacturing buildings have been dismantled. Current site operations consist of a 
tenant rock and concrete crushing/recycling operation on 14 acres in the southern portion 
of the site. The majority ofthe site surface is covered by gravel, crushed stone, soil, or 
foundations of former manufacturing buildings, with paved and unpaved roads and two 
small paved parking lots. 

In March 2009, DuPont executed a contract for the sale of the Grasselli property to 

PurGen One, LLC. PurGen has prepared plans to construct a 500 megawatt electric 
generating and manufacturing facility at the site. The proposed facility uses coal 
feedstock for gasification to produce both electricity and a range of commodity chemicals 
for sale. The plant is designed to capture carbon dioxide and sequester it 175 miles 
offshore beneath deep ocean sediments. 

In May 2009, responsibility for New Jersey Department of Environmental Protection 

(NJDEP) oversight of the site remediation was transferred to the Office of Brownfield 

Reuse. The site remediation will be conducted under the new Site Remediation RefoiDl 

Program on a fast-tracked basis. It is the stated commit:tp.ent ofNJDEP and DuPont to 
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complete remediation by the end of2012, consistent with the permitting tirneframe of the 

PurGen project. 

To facilitate site development, DuPont contracted with Clean Earth,- Inc. for the 

placement ofup to one miilion cubic yards of processed-dredge material (PDM) at the

site. These sediments are dredged from the Port ofNew Yorlc/New Jersey waters, 

processed at an off-:site _lo_catioD:tO produce soil suitable for structural fill, and then 

trucked to the site. In addition to raising the general grade ofthe site, the PDM will be 

used to surcharge the site to induce consolidation of underlying soils and improve their 

geotechnical and load-bearing properties. Trucking of PDM to the site began in 

September 2008 for stockpiling in a designated area. Approximately 130,000 cubic yards 

of PDM have been stockpiled to date. 

The complete operational history of the site is presented in the Operational History of the 

DuPont Grassel/i Facility (DuPont Environmental Remediation Services (DERS), 1990]. 

An aerial photograph history is included in the Environmental Cleanup Responsibility Act 

(ECRA) Field Sampling Plan (DERS, 1992). 

The site has been the subject of remedial investigations since 1992 under ECRA, now the 

Industrial Site Recovery Act (ISRA). A summary of these remedial investigations and 

their findings may be found in the Sitewide Remedial Action Selection Report (DuPont, 

2008). 

1.2 Site Location and Topography 

1.3 

The site is located in an industrial area in the eastern portion of Linden, New Jersey. The 

former manufacturing site covers approximately l 05 acres. The site is bounded on the 

east by the Arthur Kill, to the north by Piles Creek and Public Service Enterprise Group, 

to the south by International Specialty Products/General Aniline Film (ISP/GAF), and to 

the west by the Perth Amboy Railroad (Elizabeth Port Branch) and the New Jersey 

Turnpike. Figure 2 identifies the site property boundary and neighboring properties. 

The site is located within the Arthur Kill drainage basin. This basin is drained by 

perennial tidal streams that approximately follow pre-glacial buried river channels. The 

streams that drain into the Arthur Kill in the general region of the site include Piles 

Creek, Morses Creek, and Half Bushel Creek. Because the site is situated adjacent to the 

Arthur Kill, the topographic elevation of the site is generally 10 feet or less above mean 

sea level (MSL). 

Site Geology and Hydrogeology 

Geologicallyt the site is situated within the Newark Basin. The site is underlain by fill 

deposits that range in thickness from 10 to 18 feet and consist predominantly of fine to 

coarse sand. Some locations within the site contain gravelt silt, clay, brick, crushed 

stone, sulfur, coal, and wood. Underlying the fill deposits are recent marsh deposits 

consisting ofbrown peat and organic clay, ranging in thickness from 10 to 15 feet. 

Pleistocene glacial till deposits are found below the peat, varying in thickness from 6 to 

18 feet, and consist ofred-brownt silty clay with sand and gravel. The Jurassic!friassic 
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Age Passaic Formation, also known as the Brunswick Shale, underlies the glacial till and 

consists of weathered red shale. 

The upper hydrologic unit identified at the site is within the fill layer and is referred to as 

either the Hydrologic Unit A or the shallow aquifer. The depth to groundwater is shallow 

and ranges from a few inches to 6 feet below ground surface (bgs). The lower hydrologic 

unit underlies the peat layer and, in some areas, is below the clay portion of the glacial 

till. This hydrogeologic unit, referred to as either the Hydrologic Unit B or the deep 

aquifer, may behave as a confined aquifer. The two hydrologic units are separated by the 

thick marsh deposits of peat and clay and, in some areas, by the clayey glacial till 

deposits. 

Groundwater within the shallow aquifer historically flows outward from a divide 

centered over the undeveloped western portion of the site toward the Arthur Kill and 

Piles Creek. However, the soil excavation for the NJTA Piles Creek East Wetlands 

Mitigation Project created a groundwater sink that has significantly altered flow in the 

shallow aquifer. The shallow aquifer groundwater divide has now shifted eastward, with 

a north-to-south orientation through the center of the former manufacturing portion of the 

plant. Groundwater flow is further complicated by the installation of a sheet pile wall 

paralleling Piles Creek for the NIT A Piles Creek East Wetlands Mitigation Project and a 

perimeter sheet pile wall around the majority of the ISP/GAF property adjacent to the 

site. 

Regional groundwater in the deep unconsolidated aquifer flows east toward the Arthur 

Kill. At the site, the regional flow direction predominates. However, in the southwestern 

portion of the site, there is a flow reversal with a component of flow towards the ISP 

property. 

Natural groundwater quality in the vicinity of the site is heavily degraded by saltwater 

intrusion into the bedrock aquifer and surficial deposits. High concentrations of chlorides 

and total dissolved solids (TDS) are found in groundwater from the site and from 

adjacent properties. The Bayway refinery northeast of the site and the JSP/GAF property, 

immediately south and west of the site, have had groundwater aquifers beneath their site 

re-classified as New Jersey Class III-B criteria. New Jersey Class 111-B criteria refer to 

groundwater that is not suitable for potable water use due to natural water quality 

conditions that result from saltwater intrusion from tidal water bodies. 
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2.0 GROUNDWATER MONITORING PROGRAM 

DuPont initiated quarterly groundwater monitoring at the site on a volUJitary basis to 

provide up-to-date data regarding site conditions and to support remedial action. In 

December 2007, all monitoring wells and piezometers at the site were redeveloped to 

ensure that the wells provided reliable and representative groundwater samples; A total 

of 46 monitoring wells and piezometers were located, identified and redeveloped. Five !A b 
of the monitoring wells were completed in the deep aquifer and these wells are denoted 

by a "B" following the well number in their name. Figure 3 shows the locations of all 

monitoring wells and piezometers on-site. 
i 

One monitoring well, MW-28A, contained non-aqueous phase liquid (NAPL). This well / \ 

was excluded from the groundwater sampling program, and periodic NAPL extraction 

was initiated. 

The first round of groundwater sampling and analysis was conducted in February 2008 to \.• ~ 

obtain baseline data for the monitoring program. All45 remaining monitoring wells and 

piezometers were sampled and groundwater analyzed for the full range of constituents. A 

second round ofbaseline sampling was conducted on all45 monitoring wells and 

piezometers in May 2009. 

Following review of the resulting analytical data, the sampling program was refined to 24 ·~ 
\'\ ~~ 

key monitoring wells completed in both the shallow and deep aquifers. All five 

monitoring wells completed in the deep aquifer were included in the sampling program. 

The monitoring wells in the sampling program are located mainly on the perimeter of the 

site but include interior wells that contain groundwater with elevated concentration of the 

constituents of concern. 

Quarterly monitoring continued with sampling and analysis in August 2008, November 

2008, and February 2009. One interior monitoring well of the sampling program, 

MW-16A, was destroyed by site commercial operations in January 2009. The well was; 

located and abandoned in accordance with NJDEP requirements by a licensed New 

Jersey driller. The monitoring program was subsequently reduced to 23 wells for the 

February 2009 sampling event. 

Section 3.0 below presents current groundwater conditions at the site based on the second 

baseline sampling event of May 2008. Appendix A provides a summary of all five 

quarterly sampling events and a discussion of the results from each sampling event. 
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3.0 SUMMARY OF GROUNDWATER CONDITIONS 

Current groundwater conditions at the site are based on water-level measurements and 

analytical results from qte May 2008 round of baseline groundwater sampling. These 

results are representative of the five rounds of quarterly sampling and are the most 

comprehensive data set. Appendix A presents water-level data and analytical results 

from all five rounds of quarterly sampling collected to date. 

3.1 Groundwater Flow 

Synoptic water-level data and well condition updates were collected as part of the 

reporting activities on May 12, 2008. Groundwater elevations and the reference survey 

elevation for each well were calculated from these measurements (see Tablel). 

Separate groundwater equipotential maps for wells screened in the shallow water-bearing 

zone and wells screened in the deep aquifer were prepared (see Figures 4 and 5). In 

accordance with N.J.A.C. 7:26E-3.13(d) 5, the required contour map reporting forms are 

presented in Appendix B. A complete discussion of the geologic units at the site is 

presented in the Phase II Remedial Investigation Report (DERS, 2000). 

Groundwater flow at the site is generally horizontal within the shallow water-bearing fill 

and the deeper sand aquifer and vertical within the confining units because of the contrast 

in hydraulic conductivities between fill, sand, and clay. 

Within the shallow fill aquifer, hydraulic gradients are very flat with a general direction 

of flow to the east towards the Arthur Kill (see Figure 4). In the northern portion of the 

site, there is a flat gradient towards Piles Creek. Flow direction in the southern portion of 

the site is more complex with a slight groundwater depression in the area ofMW-42A, 

MW -4 7 A, and MW -48A. This is consistent with historic piezometric elevations, but the 

construction of an impermeable sheet pile wall on the ISP property along the southeastern ' 

site boundary has further complicated this condition. 

The deep unconsolidated aquifer is confined at the site and has historically demonstrated 

flow across the site from west to east towards the Arthur Kill (see the Phase H Remedial 

Investigation Report; DERS, 1998). However, a groundwater divide now occurs at the 
site, running northwest to southeast, with groundwater north of the divide migrating east 

towards the Arthur Kill under a relatively flat hydraulic gradient (see Figure 5). Deep 

groundwater south of the hydraulic divide appears to move southwest towards the ISP 

property. ISP has installed a groundwater collection ri. tem inside their perimeter sheet 
pile wall to induce an inward gradient across the wall. · s pumping system may be the 

cause of the change in groundwater flow in the deep aqui . 

All five deep monitoring wells are paired with a shallow monitoring well around the 

perimeter of the site. A downward vertical gradient was measured in four of the five well 

pairs. The exceptions were wells MW -18A and MW -18B in the southeastern comer of 

the site. A slight upward gradient was measured at this location. 
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3.2 Groundwater Quality 

Analytical results from groundwater samples collected during the May 2008 sampling 

event were reviewed to evaluate. groundwater quality. All groundwater samples were 

collected via low-flow sampling procedures in accordance with the Field Sampling 

Procedure Manual (FSPM) (NJDEP, 2005). The groundwater samples were analyzed for 

metals by method-SW 846 6010B/60207 470A, volatile organics by method SW 846 

8260B, and pesticides by method SW 846 8081A. Complete analytical data swnmaries 

are presented in Table 2 for shallow aquifer monitoring wells and Table 3 for deep 

aquifer monitoring wells. The Groundwater Analytical Data and Data Validation Reports 

are included as Appendix C. The Field Sampling Sheets are provided in Appendix D, 

and the Electronic Data Deliverables are provided in Appendix E. Groundwater quality 

trend analyses for select monitoring wells are provided in Appendix F. 

Analytical data posts for constituents of concern are provided for the shallow and deep 

aquifers in Appendix A, Figure A-9, and Appendix A, Figure A-1 0, respectively. Data 

post figures are provided for benzene; chloroform; chlorobenzene; 1 ,4-dichlorobenzene; 

methylene chloride; alpha BHC; beta BHC; 4,4-DDD; arsenic (dissolved and total); lead 

dissolved and total); and zinc. 

3.2.1 Shallow Aquifer Groundwater Quality 

Groundwater samples were collected and analyzed from 40 monitoring wells and 

piezometers completed in the shallow aquifer during the May 2008 sampling event. A 

review of the analytical results from this event indicated exceedences of New Jersey 

Class ll-A groundwater quality criteria for the constituents of concern presented below. 

Appendix A, Figure A-9, presents posted concentrations of key constituents from all five 

rounds of quarterly sampling. References to specific chemical concentrations from · 

various sampling events can be confirmed on this figure or by review of Table A-2. 

Semi-volatile organic compounds (SVOC) were analyzed in the February 2008 roUn.d of 

sampling in all shallow and deep sampling locations. There were no exceedences ofNew 

Jersey Class II-A criteria in any of the samples, and the decision was made to drop 
SVOCs from the list of analytical parameters. Subsequent sampling efforts did not 

analyze for these compounds. ~ 

Benzene . 
4 

f-•. 1•· 

Benzene concentrations were detected above the groundwater quality standard (GWQS) 

of 1 ug/1 in three of the 40 shallow sampling points: MW-24A (65 ug/1}, MW-26A (52 · ~ 

ug/1), and MW-37A (59 ug/1). Figure 6 shows the distribution ofbenzene concentrations if 
in the shallow aquifer. The distribution of the benzene exceedences was limited to • 

monitoring wells within the northeastern portion of the site in the immediate vicinity of r-:.~ "r" 
area ofconcem (AOC) U, the Unlined Pond, and the adjacent AOC I, the Pesticide \Y· ~ \. 
Manufacturing Area. The benzene in the shallow aquifer is derived from the historic • \ r 
<ijsposal ofNAPL compounds originating in the AOC U source area and is confined to "' 

this portion of the site. Monitoring well MW-38A, located downgradient of the AOC U 

source area and adjacent to the Arthur Kill, consistently does not contain detectable 

concentrations ofbenzene. · 
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Chlorobenzene 
Chlorobenzene concentrations were detected above the New Jersey Class II-A GWQS of 

50 ug'l in three of the 40 wells sampled: MW-24A (5,500 ug/1), MW-26A (7,900 ug/1), 

and MW -37 A (2,900 ug/1). Additionally, chlorobenzene is a primary component of 

NAPL identified in monitoring well MW -28A. Chlorobenzene exceedences in the 

shallow aquifer occur in the same monitoring wells as benzene, and the distribution is 

shown in Figure 7. Chlorobenzene was limited to wells within the northeastern portion 

of the site in the immediate vicinity of AOC U, the Unlined Pond, and the adjacent 

AOC I, the Pesticide Manufacturing Area. The chlorobenzene in the shallow aquifer is 

derived from the historic disposal ofNAPL compounds originating in the AOC U source 

area and is confined to this portion of the site. Monitoring well MW-38A, located 

downgra.dient of the AOC U source area and adjacent to the Arthur Kill, did not contain 

detectable limits of chlorobenzene in four of the five sampling events. 

Chloroform 
Chloroform did not exceed the GWQS .of 70 ug/1 in any of the 40 shallow aquifer 

sampling locations during the May 2008 sampling event, and the distribution is shown in 

Figure 8. Across all five sampling events, chloroform has been found at detectable limits 

only in shallow monitoring well MW-38A, located downgradient of AOC U. Chloroform 

concentrations have exceeded GWQS in two ofthe five sampling events in MW-38A 

with a maximum concentration of 300 ug/1. ~ 

1 ,4-Dichlorobenzene 
1,4-Dichlorobenzene was detected above the GWQS of75 ugll in three of 40 shallow 

aquifer sampling locations: monitoring well MW -24A ( 480 ug/1), MW -26A (160 ug/1), 

and MW-37A (1,800 ugll). The distribution of these exceedences was limited to wells 

within the northeastern portion of the site and is co-incident with the exceedences and 

distribution of cblorobenzene. 1 ,4-Dichlorobenzene was not detected in any of the five 

sampling events in monitoring well MW-38A, downgrad.ient of AOC-U. 

Methylene Chloride 
Methylene chloride did not exceed the GWQS of3 ugll in any of the 40 shallow aquifer 

sampling locations during the May 2008 sampling event, and the distribution is shown in 

Figure 9. However, methylene chloride was detected in monitoring well MW-38A, 

located downgradient of AOC U, at a concentration exceeding GWQS in one of the five 

sampling events with a maximum concentration of 32 ug/1. 

Alpha-BHC 
Alpha-BHC concentrations were detected above the GWQS of 0.02 ugll in five of 40 

shallow aquifer sampling locations during the May 2008 sampling event The wells in 

which the exceedences were identified are located within the western-central portion of 

the site, MW-07A (0.056 ug/1); the southeastern portion of the site, MW-18A, (0.11 ug/1); 

and the northeastern portion of the site, MW-24A (2.4 ug/1), MW-37A (50 ug/1); and 

MW-38A (0.49 J ugll). Figure 10 presents isoconcentrations of Alpha-BHC distribution 

in the shallow aquifer. The higher concentrations are found in the immediate vicinity of 

AOC U, the Unlined Pond, and the adjacent AOC I, the Pesticide Manufacturing Area.· 
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Beta-BHC 
Beta BHC concentrations were detected above the GWQS of0.04 ugll in three of the 40 

shallow aquifer sampling locations during the May 2008 sampling event. The wells in \ O 
which the exceedences occurred are located m·the weste_rn-central portion ofthe site, 1 ,'"'~' 
MW-07A (0.044 ug/1) and MW-13A 0.49 ug/1), and in the northeastern comer ofthe sit~. · 
MW-26A (6.8 ug/1). Figl.lre 11 presents isoconcentrations ofbeta-BHC distribution in the 

shallow aquifer. 

4,4-DDD 
4,4-DDD concentrations were detected above the GWQS ofO.l ug/1 in four of the 40 
shallow aquifer sampling locations during the May 2008 sampling event: monitoring 
wells MW-24A (5.9 ug/1), MW-26A (1.5 ugll), MW-37A (2.6 ug/1), andMW-38A (0.13 ( l-( 
ugll). The distribution of these exceedences is limited to the northeastern portion of the '-( \ · 

. site in the immediate vicinity of AOC U, the Unlined Pond, and the adjacent AOC I, the 
Pesticide Manufacturing Area. Figure 12 presents isoconcentrations of Alpha-BHC 
distribution in the shallow aquifer. 

Arsenic 
Total arsenic concentrations were detected above the GWQS of3 ug/1 in 28 of the 40 
shallow aquifer sampling locations during the May 2008 sampling event. The 
distribution of total arsenic exceedences are shown in Figure 13 and occur throughout the 
entire site, with the exception of the northwestern and southeastern comers of the site. \ ') 
The areas ofhighest concentrations occur in the southern portion ofthe site, in the "l<i · t 
vicinity of monitoring wells MW-15A (661 ug/1) and MW-:16A {9,470 ug/1). A second 
elevated plume occurs in the central portion of the site in the vicinity of monitoring wells 
MW-13A (488 ug/1) and MW-30A (636 ug/1) and extends west to the vicinity ofPZ-07A 
(1,520 ugll) and PZ-OIA (748 ug/1). These two areas are generally consistent with two 
areas of elevated concentrations of arsenic in soil identified as AOC P - Sitewide Arsenic 

Lead 
Total lead concentrations were detected above the GWQS of 5 ug/1 in 17 of the 40 
shallow aquifer sampling locations during the May 2008 sampling event. The \! \._ U tJ 
distribution of total lead exceedences occurred throughout the site, with the general 
exception of the northern end of the site. The maximum total lead concentration 
identified during this sampling event was in groundwater from monitoring well MW -1 OA 
(138 ugll) in the southeastern comer of the site. lsoconcentration maps showing the 
distribution of total lead concentrations from this sampling event is included as Figure 14. 

Chlorides 
Total chloride concentrations were analyzed during the February 2009 sampling event 
and were detected above the New Jersey Class II-A GWQS of 250,000 ug/1 in 11 of 19 
shallow monitoring wells. The highest concentration was found in monitoring well 
MW-18A at 6,130,000 ug/1, a value that exceeds the New Jersey Class III-B GWQS of 
3,000,000 ug/1. The high concentration of chlorides within this well could be a function 

of the upward gradient from the deeper aquifer, which contains much higher 
concentrations of chlorides, into the shallow aquifer in this area. Analytical results are 
presented in Table 2. 
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Total Dissolved Solids 
Total dissolved solids were analyzed during the February 2009 sampling event and were 

detected above the New Jersey Class II-A GWQS of 500,000 ugll in 16 of 19 shallow 

monitoring wells. The highest concentration was found in monitoring well MW -18A at 

11,300,000 ugll, a value that exceeds the New Jersey Class III-B GWQS of 5,000,000 ,1/;.:' ..... 
ugll. The high concentration of total dissolved solids within this well could be a function ,:;v 
of the upward gradient from the deeper aquifer, which contains much higher \' 

concentrations of chlorides, into the shallow aquifer in this area. Analytical results are t' · 
presented in Table 2. ~,.., 

3.2.2 Deep Aquifer Groundwater Quality 

Groundwater samples were collected and analyzed from five monitoring wells, and 

piezometers were completed in the deep aquifer during the May 2008 sampling event. 

The same constituents of concern, identified for the shallow aquifer and discussed in 

Section 3.2.1, are presented below for review. Appendix A, Figure A-10, presents posted 

concentrations of key constituents from all five rounds of quarterly sampling. References 

to specific chemical concentrations from various sampling events can be confirmed on 

this figure or by review of Appendix A, Table A-3. 

SVOCs were analyzed in the February 2008 round of sampling in all shallow and deep 

sampling locations. There were no exceedences of New Jersey Class II-A criteria in any 

of the samples, and the decision was made to drop SVOCs from the list of analytical 

parameters. Subsequent sampling efforts did not analyze for these compounds. 

Benzene 
Benzene concentrations were detected above the GWQS of 1 ugll in monitoring well 

MW -38B at a concentration of 170 ug(l and MW -20B at a concentration of 6 ugll. 

MW-38B is located downgradient of AOC U, the Unlined Pond source area, and suggests 

that constituents from AOC U has impacted the deep aquifer in this area. 

Isoconcentration contours showing the distribution of benzene concentrations from this 

sampling event is included as Figure 15. 

Chlorobenzene 
Chlorobenzene concentrations were detected above the GWQS of 50 ugll in one 

monitoring well, MW-38B, at a concentration of25,000 ugll. Data from this well, 

located downgradient of AOC U, the Unlined Pond, suggests that constituents from 

AOC U have impacted the deep aquifer in this area. Isoconcentration contours showing 

the distribution of chlorobenzene concentrations from this sampling event is included as 

Figure 16. 

Chloroform 
Chloroform was detected above the GWQS of70 ugll in one monitoring well, MW-38B, 

at a concentration of380 ugll. Data from this well, located downgradient of AOC U, the 

Unlined Pond, suggests that constituents from AOC U have impacted the deep aquifer in 
this area. Isoconcentration contours showing the distribution of chloroform 

concentrations from this sampling event is included as Figure 17 . 

Grasselli-GW Current Conditions Report 2009_Final.doc 
WUmlngton, DE 

9 

LINDEN-OPRA-008757 



u 

• 

Groundwater Current Conditions Report Summary of Groundwater Conditions 

1 ,4-0ichlorobenzene 
1,4-Dichlorobenzene was detected above the GWQS of75 ug/1 in one monitoring-well, 

MW -38B, at a concentration of 670 ug/1. Data from this well, located downgradient Of 

AOC U, suggests that AOC U}_las impacted the deep aquifer in this area. - -

Methylene Chloride 
Methylene chloride was detected above-the GWQS of3 ug/1 in·one monitoring well, 

MW -38B, at a concentration of 22,000 ug/1. Data from this well, located downgradient 

of AOC U, suggests that AOC U has impacted the deep aquifer in this area. 

lsoconcentration contours showing the distribution of methylene chloride concentrations 

from this sampling event is included as Figure 18. 

Alpha-BHC 
Alpha-BHC concentrations were detected above the GWQS of0.02 ug/1 in one .• .·' 

monitoring well, MW-18B, at a concentration of0.073 ug/1. This well is located in the ~· . .-..·

southeastern portion of the site. lsoconcentration contours showing the distribution of ...;,l r· · 

alpha-BHC concentrations from this sampling event is included as Figure 19. 

Beta-BHC \ '\~'~ 

Beta-BHC concentrations were not detected above the GWQS of0.04 ug/1 in any of the ':;.~:-,-...· ·. 

five monitoring wells completed in the deep aquifer during any of the five sampling 
0 

events. Isoconcentration maps showing the distribution ofbeta-BHC concentrations for 

this sampling event is included as Figure 20. 

4,4-000 
4,4-DDD concentrations were not detected above the GWQS ofO.l ug/1 in anyofthe five 

monitoring wells completed in the deep aquifer during any of the five sampling events. 

Isoconcentration maps showing the distribution of 4,4-DDD concentrations for this 

sampling event is included as Figure 21. 

Monitoring well MW-37B contained aldrin in three of five sampling events, suggesting a 

local and limited source of this compound. Aldrin was not found elsewhere on-site. 

Arsenic 
Total arsenic concentrations were detected above the GWQS of 3 ug/1 in four of five 

monitoring wells completed in the deep aquifer. These included monitoring well 

MW llB (7.9 ug/1), MW-18B (7.9 ug/1), MW-20B (63.1 ug/1), and MW-38B (42.6 ug/1). 

Arsenic distribution is not consistent with the distribution of arsenic in the shallow 

aquifer or with the· arsenic distribution in site soil. This may be in part due to known 

elevated concentrations of arsenic in soil, groundwater, and surface water throughout the 

region. Isoconcentration maps showing the distribution of arsenic concentrations for this 

sampling event is included as Figure 22. 

Lead 
Total lead concentrations were not detected above the GWQS of5 ug/1 in any of the five 

monitoring wells completed in the deep aquifer during any of the five sampling events. 

Isoconcentration maps showing the distribution of lead concentrations for this sampling 

event is included as Figure 23 . 
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Chlorides 
Total chloride concentrations were analyzed during the February 2009 sampling event 
and were detected above both the New Jersey Class II-A GWQS of250,000 ug/1 and the 
New Jersey Class 111-B GWQS of3,000,000 ugll in all five deep monitoring wells at the 
site. Concentrations varied from a low of 5,270,000 ug/1 in monitoring well MW -18B to 
a high of 19,300,000 ugll in MW-388. Analytical results are presented in Table 3. 

Total Dissolved Solids 
Total dissolved solids were analyzed during the February 2009 sampling event and were 
detected above both the New Jersey Class II-A GWQS of500,000 ug/1 and the New 
Jersey Class 111-B GWQS of 5,000,000 ugll in all five deep monitoring wells at the site. 
Concentrations varied from a low of9,760,000 ugll in monitoring well MW-18B to a 
high of28,900,000 ugll in MW-388. Analytical results are presented in Table 3. 

3.3 Non-Aqueous Phase Liquid Occurrence and Recovery 

Prior to the initiation of quarterly groundwater sampling activities in February 2008, a 
monitoring well rehabilitation program was completed on all wells proposed for 
sampling. During these activities, the presence ofNAPL was noted in monitoring well 
MW-28A. This well is located within AOC U, the Unlined Pond, where NAPL 
compounds were disposed during historic plant operation. Extent of the NAPL has been 
delineated as part of remedial investigations. 

NAPL composition is composed primarily of carbon tetrachloride, chloroform, and 
chlorobenzene, with smaller quantities of methylene chloride, with lesser amounts of 
other compounds such as carbon disulphide and ethylbenzene. NAPL also contains 
elevated levels of the pesticide, methoxychlor, which is soluble in organics but not in 
water. 

To address the presence ofNAPL in this well, interim remedial activities were 
implemented that involved monthly pumping and recovery of accumulated NAPL. To 
date, an estimated 3.751iters ofNAPL have been recovered. 

The initial event was completed on August 18, 2008, and an estimated 0. 75 liters of 
NAPL was recovered. Two additional events were completed during January 2009 that 
involved the pumping and recovery of an estimated 2.25 liters ofNAPL. Subsequent 
recovery events have resulted in a consistent decrease in recoverable volume. After the 
April NAPL recovery resulted in minimal amounts of product, the program was 
suspended to determine if recovery would occur over a longer period oftime. 

All recovered NAPL was staged on-site in a steel 55-gallon drum. The drum was kept in 
secure, vented storage, properly labeled and staged on a secondary containment spill pad 
with a total volume capacity of 440 gallons. Weekly inspections were completed to 
verify the structural integrity of the subject drum and spill pad. Accumulated NAPL was 
transported to a permitted facility for disposal in June 2009. 
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4.0 SUMMARY AND CONCLUSIONS 

The key findings and conclusions of the sampling events are presented below~ 

4.1 Groundwater Flow. _ 

a Groundwater flow directions and gradients at the site have not changed 
substantially from those established from the 1994 to 2000 timeframe over the 
majority of the site 

a Groundwater flow in the shallow fill aquifer is generally to the east toward the 
Arthur kill but is locally influenced in the north towards Piles Creek. 

a A local groundwater depression occurs in the vicinity of monitoring well 
MW-42A, consistent with historical groundwater flow. The installation of an 
impermeable sheet pile wall on the perimeter of the ISP property further 
complicates flow in this area. 

a The deeper aquifer is confined at the site, overlain by a tight clayey till and 
interbedded organic silt and clay marsh deposits. Groundwater flow in the deep 
aquifer is easterly across the site towards the Arthur Kill in the northern half of 
the site. Deep groundwater south ofthehydraulic divide appears to move 
southwest towards the ISP property under influence of groundwater pumping by 
ISP. 

a Vertical gradients are downward from the shallow water-bearing zone to the deep 
aquifer over the majority of the site. A local upward gradient is noted at 
monitoring well cluster MW -18. 

4.2 Groundwater Quality 

4.2.1 Shallow Aquifer Groundwater Quality 

o Chlorinated organic compounds at concentrations exceeding New Jersey Class 
II-A criteria were identified in monitoring wells associated with AOC-U, the 
Unlined Pond, and the adjacent AOC I, Pesticide Manufacturing Area, located in 
the northeastern portion of the site. The chlorinated compounds in the shallow 
aquifer are derived from the historic disposal ofNAPL compounds originating in 
the AOC U source area. The compounds of concern include benzene, 
chlorobenzene, and 1 ,4-dichlorobenzene. These compounds were all identified 
above New Jersey Class II-A criteria in monitoring wells MW-24A, MW-26A, 
and MW-37A. None of these compounds were identified in monitoring well 
MW-38A, immediately downgradient of AOC U. 

o. Chloroform and methylene chloride were noted intermittently at concentrations 
exceeding New Jersey Class II-A criteria in one monitoring well, MW-38A, 
immediately downgradient of the AOC U source area. These compounds are 
derived from the AOC U source area . 
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o NAPL was identified in monitoring well MW-28A, located within the footprint of 
AOC U- the Unlined Pond. A NAPL plume was delineated as part of the Phase 
III remedial investigation. However, NAPL does not appear to be migrating 
towards the Arthur Kill as evidenced by the lack ofNAPL in monitoring well 
MW-38A, immediately downgradient of tile AOC U source area. 

[J SVOCs are not found at the site in concentrations exceeding New Jersey Class 
II-A criteria in the shallow fill aquifer. 

o The pesticide compounds of concern are alpha-BHC, beta-BHC, and 4,4-DDD. 
These compounds are identified at concentrations exceeding GWQS in 
monitoring wells in the vicinity of AOC U, the Unlined Pond, and the adjacent 
AOC I, Pesticide Manufacturing Area, located in the northeastern portion of the 
site. Monitoring wells MW-24A (alpha-BHC, beta-BHC, and 4,4-DDD), 
MW-26A (alpha-BHC, beta-BHC, and 4,4-DDD), MW-37A (alpha-BHC, 
beta-BHC, and 4,4-DDD), and MW-38A (alpha-BHC, beta-BHC, and 4,4-DDD) 
contained varying concentrations of pesticides. The pesticides in this area are 
associated with manufacturing and disposal practices. 

o Pesticides occur intermittently and in a dispersed pattern in other portions of the 
site. These locations are isolated from each other and do not indicate a 
widespread plume, but isolated areas of groundwater exceed New Jersey Class 
II-A criteria. Monitoring wells MW -15A and MW -18A in the southeastern part 
of the site contain alpha-BHC exceeding the GWQS. In the central portion of the 
site, exceedences occur in monitoring wells MW -7 A (alpha-BHC and beta-BHC) 
and MW-13A (alpha-BHC and beta-BHC). 

o Arsenic is found throughout the site at concentrations exceeding the GWQS of 
3 ugll, with the exception of the northwestern and southeastern comers of the site. 

Concentrations as high as 9,470 ugll were noted in MW-16A as part of a plume of 
elevated concentrations in the southern portions of the site ~d encompassing 
monitoring well MW -15A. A second plume of arsenic is found in the central 
portion of the site with concentrations as high as 1,520 ugll in PZ-07 A, including 

monitoring wells MW 13A, MW-30A, and PZ-OlA. 

o Arsenic plumes are generally co-located with areas of elevated concentrations of 
arsenic in soil, as identified in the remedial investigations. 

0 Lead concentrations in shallow groundwater vary across the site with 17 of 40 
sampling locations containing exceedences of the New Jersey Class II-A criteria. 
However, only two monitoring wells contain concentrations exceeding 25 ugll, 
MW-39A (105 ugll) in the central portion ofthe site and MW~IOA (138 ugll) in 
the southwestern comer of the site. 

o Chloride and total dissolved solids are found throughout the site at concentrations 
exceeding New Jersey Class II-A criteria. These conditions are a result of the 

high salinity of the Arthur Kill, frequent flooding of the site, and aquifer intrusion 
by the river. 
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4.2.2 Deep Aquifer Groundwater Quality 

o Chlorinated compowtds derived from the AOC U, the Unlined Pond, are found in -
monitoring wellMW-38B, located doWilgrad.ient from AOC U. This well 

contains elevated levels ofbenzene; chlorobenzene; chloroform; - -

1 ,4-dichlorobenzene; and methylene chloride at concentrations greater than those 

noted in any of the shallow monitoring wells. All of the~e compounds are found 

in NAPL from the AOC U sour_ce area. -
- ~ - -. 

o Benzene was the only volatile compound identified in deep monitoring wells 

throughout the rest of the site. Monitoring well MW-20B contained benzene at a 

concentration of6 ug/,1 suggesting a local limited somce impacting growtdwater. 

0 SVOCs are not fowtd at the site in the deep aquifer at concentrations exceeding 

New Jersey Class II-A criteria. 

0 Only one key pesticide was noted in any of the deep monitoring wells during all 

sampling events. Alpha-BHC concentrations were detected above the GWQS of 

0.02 ug/1 in one monitoring well, MW-18B, at a concentration of0.073 ug/1. 

0 Monitoring well MW-37B contained aldrin in three of five sampling events, 

suggesting a local and limited source of this compound. Aldrin was not found 

elsewhere on-site. 

l:l Arsenic was detected above the GWQS of 3 ug/1 in four of five monitoring wells 

completed in the deep aquifer at concentrations as high as 63.1 ug/1. Arsenic

distribution is not consistent with the distribution of arsenic in the shallow aquifer 

or with the arsenic distribution in site soil. Regional groundwater and surface 

water is heavily impacted by arsenic, and the source of arsenic contamination 

cannot be determined. 

l:l Lead is not found at the site in the deep aquifer at concentrations exceeding the 

New Jersey Class II-A criteria. 

a Chloride and total dissolved solids are found throughout the deep aquifer at the 

site at concentrations exceeding both New Jersey Class II-A criteria and Class 

III-B criteria. These conditions are a result of the high salinity of the Arthur Kill 

and saltwater intrusion into the aquifer by the river. 
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EXECUTIVE SUMMARY 
ThiS~Rem¢di,#Ac#on $election P£~porr(~SR) .ptes~rtts th~ .r~ll1~4ial. a~tiori ~o .addt-e~s 
potential media of concern and. exposure· pathways and to mitigate potential threats to 
huJlla11 health ·and' the envirom.nentat :the DuPo~t Gfassellisi~e 'located :in Lbid,e,n, 
Un,iqri Col)ilty, NewJ~t.s~y. t~~.RASR.r¢Vi.~_es and supers¢des the O¢~b~t 23; 1998,, 
RASR for the Facilities Area portion of the site and. the January 6, 2006, R.AS:R for the 
llalati~e oftbe site.(Sitewide), bpt:Q preyio~ly subtrii~~d~th~NJDEP by'DuPont! This. 
compieh.en8ive RASR takes into consideration new ·deveiopments for the propeey and 
a(idi.esses th~. entire· $!te; repl~cirigboth o_f:tll~ previ.ous RJ\.SR$. . 
The focus .of this R.ASR..Js to aQ.dres.s soil and groundwa,ter throu8ho11t-the. site, inciuding 
&ve so~e. ·w~, ~¢El8 ·ofc9P,cenj (AOO§)]); M,J,·U, and:P~ The:temedial ~~on .. 
objectives (RAOs)for the site were established to provide overall protection of human· 
health and the·envrrorunehi and~ return 'the site to berieficial reu8e. ItidividuaiRAOs were 
developed foreachAOC~ The crlt~tia in ~stahlishihg RAOs were as 'follows: . 

a Pt~ve~t direcfC611t8Cte){J)osure (ingestion,_ ~ation, and~e1111al c~ntact) to 
sitewi.de soil thatexlubits constituents ofp.otential concern (COPCs) at· 
conc~n(tatioJ:J.s fu ~:,cc~s <)(applicable $qil9itetia. . 

Q Pr~vent tn:igratiqp..ofSoil ~terj4]:that·e~hibits. COPCs.at conc.enttatioll$ in excess 
of applicable iioil cnteria thr()ugh surface iiiliof£ 

Q 

Q 

Q 

Q 

Preven~ dir¢c~ coJ.lta¢t~~JlQ~~(iJ1ge~Jio:P1 inllalation,. and derrn11l· conta:Ct} to 
sitewide groll11dwater ihatexliibits .C()PCs at c.onceritrati.ons In excess of.the 
a:pplicabie groliliclwater cri'ted~; 

Elimjpat~ fw:ther dt}grap8,ij(>n of gro.unciWater qua1ity by· a,ddre~$ID,g identified 
souree areas. 

'.; .. -. •:· 

Prevent migr~tiqri of c<;>ri.taJ:rlin~ts from spil to. ground :Water by min.imizitig 
infiltration of. surface. water~ 
Prevent gtoundwater.use;or:consumption through institutional controls. 

Q Re~~ict f\lwre l!S~ 9f.th~ prop~y t_o _11on:t~si4enti~ comin.ercial or mdlistrilU 1J$es through .institutional controls. · · · · · · 
Q Maintain protection :ofadjacenfsurface water quality and ecolo~cal receptors. 

Theoverail objective:ofthe reeommertdedf~mediai aetions are to provide. a·cost~etrective 
re~~qy tliatmeets aU ~~qit:~me~ts,ofth~:appliq@Ie.N}DEP·T~~hnical Requjr~Il1~nts for 
Sit¢· ~em¢4iatj()n: ~g·,esta.bji~hed :IV1os (ofihe site• The tel1ledifll~~ti()ll if~tegt~ted 
with the site: re~deveiopmen~~ currenilyenvisioneclcas large commercial warehousing 
stnJ£tmes. 'Th<!.&ite 4as' p.eep <!~s.ign*~ ~.· ·~irl ile"cfoft:e~¢velqpment,.~y tlie Oity-9f 
Linden. The:currenf:DuPont/ISPRe;:DevelopmentPlan,.adopted.by the Linden City 
Council- qn October, 19, 20()4, inQlilq~s large warehousing ~nd distribution ·operationS to 
support the.~ort ofNew:Yor~311d-N¢W. J¢rsey'activiti:es. · 
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Remedial Ac:llgo Selection Report Execut.ive Summary 

DuPont's remed,y, as proposed in this RASR, ~compl~shes th~ fQiloWing·thre~ prim~ 
objectives: 

i:l Pro~ction of human health .and the environment 
a· ~eneficial reuse of~ large voiUine of processed dredg~ materilll (PDM), fdling a· 

crltical need for capaCity in the New York and New Jersey Harbor region · 
·0 Re~d~vel~pn:ie~t of the site intp large warehousing ()p~rations; supporting the 

Portfields Initiative and providing jobs for the local community and increased tax 
:ratables for the CitY Qf Linden 

There. is CUJ;Tently a critical need for suitable upland sites in which to pl~ processed 
maten$ fromdredgil)g operations· within the New YorJ¥NewJersey!iai'bor~ The 
DuPont Gnlsselli property has been identified by the NJDEP Office .of Dredging and 
Sediment Technology as a suitalJle and desirable location to plaee· dredge rnaterials. 
DuPont has ·teamed.with.Clean Earth, Inc., to. place Up t() ope million cubic yards ofPDM 
on .. site. This material will be used to preload the site to improve belu'ing capacities and 
other geotechnical properties of m.e soil ~d to raise the site ·grade above the tOo;. year 
floodpl~n to facilitate the pliumed site re-development. This· appro~h hcls be~n 
incorporated into this. RAS~.which includes a Material Acceptance Protocol for the 
proposed use·ofPPM. 

• 

The phased RI orig4ta}ly identified 22 AOCs ~tthe site. These AOCs. were each 
chaiacteriZed and delineated, and the majority received determ.inat~oils that no further 
actiQnWll$ necessary. Further delineation and remedial ~tion is requiredfor·siX AOCs. • 
In general, the ~emedial action.mcludes activities ~t AOCs D [West Fuel Aboveground 
Storage Tanks (ASTs)], I (Former DDT and Methoxychlor Area), M (Wade Brothers 
Company), P (re-defmed as SitewideArs.enic), U (F<>nner Up.linedPond), and W 
(Sitewide Grouildwater). The major components of the remedy are as follows: 

a Free product and co~fan1inated ~oil reinov8.I in identified source are~ by soil 
excavation and.off;..site disposal 

a Backfill excavations and .required grading 
a An isoJation layer using PDM with a thickness ranging from a minimum of 1 foot 

up to several feet in. depth ov~r all remaining soils that exceed NRDCSCC or 
IGWSCC 

0 Final engineered controls will C()nsist of~ barrier layer consisting of the plailll,ed 
re-developmenthardscape, wlllch includes concrete building slabs and asphalt 
p~ved parking ~eas) · . · 

o Deed restrictions to maintain the cover; control the excavation or exposure to site 
soils, ah9 restrict future site us~ · 

a A Classification Exception Area and long":'temi groundwater ,monitoring 
A pre-design inveStigation is included as part of this RASR to· resolve dati gaps, 
complete delineation of soil and groundwater constituents, and refine source ateas 
(AOCs D, I, M; P, and U) delineation for remediation. 
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. Introduction . 

1.0 INTRODUCTIO:N 
This RemediaZ:Actzon Seleetirm R~port(RASR) has been p~p~~4 for.tbe D.uPo1:1t 
Gr~ss¢iii.~ite (l$RA ·~~eN() . .- Q2142) ioca.~e.d 1nLm4~ N ewJer:se.y ·(see Figuz:e 1-I). 
TheJ~.ASR was. prepared· to satisfy the:requ1rements. of the New .Jersey Department ·of 

. :t;n~iiontnental. ProtectiO.Il (N.Jt)~P)jp ~~ordapce with. titfP/fe¢~~,tical Reqti,iretnents for 
Site Remediation, N.i.A;C. ·7:26R-5a, dated February 3, 2o03·(TechRegs). This MSR 
revis.es,~d· supersedes the O¢tpber 23~ 1998'; R,ASR for the FaCirtti¢s Aie8.porti()n of the 
site and fu,e Jan~ 6, 20()6,.~SR fot the remaliider ofthifsite.. (Si~:Wid¢); both 

, preViom;ly submitted to the Ni:DEP by·DuPo11t. · · · 
The originai 1998 RASRW8.c:i prepared for a portion of the site·that was to be developed 
byth.e I,.iberty (Jenerating Company;.,LC~ t;h.ere.developerdesimtated))ythe;City·of 
LiQ:¢en for Ut.c; ·site at tl}e time. TI¥l998.:RASRwas approve~Ihy:N,WEP,butl:.iberty 
Generating ultimately cancelled their planned deyelopment projeci · In their pngoing. 
e.ff<>rt ~p.stinll11t~~e re4¢vel<>pm,ent, the Cicy ()f.Linden 3111e1td~d, their r~evel9Prnent.Plap· 
for tl1e Trettil~y Point area·io include cgnstruction ofa latge md\lstrialwarehousing 
complex 011 the I)uPbnt ·PI'opeity aiid adj()in~g.indusb:ial,prop~rties. This. RASR ~~s 
into considera,tjon th~se :new deyelopmeht8. for.the :Pfqperly; t.Wdtessestb,e· entire sJte,)lpd 
includes a pre~esign investigatlonworkpl~ io c.omplete delineation ofselect areas of 
concetl:l (:AQCs). ·· ·· 

1.1 Site Backgr()und 

TheDuPoplGra8seili site is located iil an iilqustria.l area·in the e~mportion ofL4tden, 
New Jersey (see Figure 1~1). The former manufacturing site covers approximately 
l 0~)1¢l:es and i~ ·til~ atea ~ddre~sed.hy tllj$ RASR~. The site dqC$.·ilo~includt··1lnd¢veloped 
property located west oHhe site that donated by DuPo11t to the New. Jersey T11I11pike · 
A:uibc;ricy (NJTP.;) ~·~Jqng:--teJ$.~onserv~rton ~eip~f~own as.:tll~ NJt~ Pile~ Cr¢ek 
East Wetlands Mitigation Project. · 

The. Gt:a,~sell~ ~ite origiii~lly c~l1SiSte(i ().(tidal f.lWshland~ tllat, oy~r time~. were feclaip:led 
by fill emplacement .. In. the ;early t8sos~ the s·tandard chem1ca1 Company· purchased the 
ta,nq frotil s~v~ml individwfl <?WJier,s ~~ 4.e.v~loped:tb,e·~ for industri~l~~e. Frozp. 
188S·untill928; the 6rasse1H Chemical c·ompany owne~tand op~ted.the site; Irt 1928, 
DuPont purchased the .site., · · 

Historical maiiufacf;Urillg :at the siie .inclu<ieclth~ proa:uction ofSu1furic.acid, ammonium 
thio$~lfli~e, sodil.llii bisulfate; .iripr~ic. s.lil~• a¢ic:Js, an<l orgariic pesticides. Chefui<~al 
produ~Honatthe·si~was.termiilated.in..thef'all:of1990, Since then, all ofihe.site · 

. ~f!PlifllC~g.]?W!~gs ~av~ b.~en gism~tle.d.. CWT~1.1tsite. op~ftolJS cpnsJ~t ()fa 
. tenarit.concrete·crushiQg/recyclirtg ()p¢tationin the sout:hem portion. of the site. The 
majority of the site sw-f~~e. is c:qye~ed by gr3evel; crushed stone; or soil, with paved and 
linpave<l ro~.:l:ltjd cyvo ~roa,ll pavei.tparldrig lotS; · 

Th~ COmplete oper~tiOntt.l ~istcjry of the site i.s i~~lUped, ih the Qperq!fOfl(li}fi§tory of the 
DuPontGrasseliiFaci/ity [DuPonfEnviron.tnental Remediation Services (DERSj, 1990] . 
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Remedial Acllon Sel~l::tlon Report Introduction 

An aerial photograph hist()ry i~ included jn ihe Environmental Cleanup Responsibility Act • 
(ECRA) FieldSampling Plan (DERS, 1992). . 

1 .. 2 Recommended Remedial .Ac::tion 

The recommended remedial actions for the site iriclude source removal and off-site . 
disposal, capping of the site, and institutional controls. Sitewide groundwater will be 
addressed through source remov~l, natural remediation of groundwater, creation of a 
Classification Exception Area (CEI\) covering the entire site, and long-tetm groundwater 
monitoring to documet;lt gi"oundwater quality inlprovement This -approach will maintain 
the protection ofsw,face.wa,ter and other. ecological recepto.rs. It should be noted t.Qat the 
Phase Ill Remedial Investigation (RI) confirmed p~vious evaluation results that showed 
that contaminated groundwater is not impacting surface water. 

Source removal activities are proposed for the following five AOCs: 

a AOC D [West Fuel Aboveground Storage Tanks (ASTs)] 

o AOC M (Wade Brothers Company) 

a AOC 1 (DDT and Methoxychlor Area) 

o· AOC U (Former Unlined Pond) 

a AOC P (re-defmed as Sitewjde Arsenic) 

AOC W (Sitewide Groundwater) will be address.ed through the source relfioval activities 
in the five AOCs identified above, combined with natural attenuation, institutional • 
controls, and long-term groundwater monitoring. · 

Supplemental delineation a.Ctivities are proposed for theseAOCs to effectively implement 
the remedial. action. A pre-design ~v~tigation work plan is included as Section 5.0 :of 
this r~port to facilitate NJDEP approvals and accelerate implementation of the· remedial 
action. The remedial action for.AOC I is conditional on the resultS of the delineation 
activities. Figure 1-2 shows the locations of all AOCs at the site. 

Implementation of the remedial action will address all outs.tanding iss.ues raised by the 
NJDEP and resolve the status of the six AOCs thathave not received determinations of 
"no further action.u 

1.3 Site Re-Development Plan 

The .Grasselli site has .been designated "in need 9f re-development" by the Cicy·of 
Linden. The current re-development plan for the DuPont site and adjacent ISP property 
includes iarge warehousing and distribution operations; Figure)-'3 provides a conceptual 
plan for site re-developn:u~ntinaccordi:Ulce with the City ofLindel)'s re-development 
plans. The conceptual plan provides an illustration of the details of engineering controls 
thatwill be incorporated into the re-developmenl of the site. The four large warenouses 
and paved areas provide an impeimeable barrier layer to underiying soils to protect 
human health and the envirpnment. · 
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. R~niepial A¢tiQJ:'I Selection. RepOrt Introduction 

CoiJlpletion of the ~wQ.rcetemoval activi~e.s aru;l place.QJ.~t1tof a siteWid~ soil cover Will 
facilitate re,-develqpment ofthe·site., Specifically, a prQposal to acc~pt benefidal.l,lse· 
~erials·meeting a define<i:~epqm,~;e criteriais,part·of this RASR ... The. potential. 
s6'lir9e~. ofmateri31 inc;lu(\e ptoc;es_sed dredge .material~ (PDI\1) .. PDM wilfbe:placed tit 
the site for construction:pre4oadfugand vAil be regraded as theseco~dary.sitewide cover. 
The .. P:DM will p~ ~vereq ·py:a ilJ.i.Pirnum ofl f9(>tofclC,an.till [i.e.; .cl~ ft1Linl~fii1ed · 
as fill meetmg.the.Ntmresidential Direct Contact. Soil 'Cleanup Criteria (NRDCSCC)]. 
DuPonthas·contracted Clean E3rth, lllc., 't() .provide PDM; and mana,ge the PDM on;.site 
f9t cbnst;ru~tion pt~:; loading and finah!te cover. 
P:PMwiiJ b'e tra:,nspQrtecit9 tllesite8Il~Willbe.u~ed as stir¢Qa.tge,tp cons9lirul.te sit~ $oils· 
in anticipation of.'sit¢.re;.development:andbringthe.site to construction grade elevations. 
This approa~ Will provide an effe9tiv~soijparfierfcu~Jbe~ite follpwiJlg.reniediatiol)jn 
addition to providirtg<a secondary ·level ofprotectionto the ptimarysoil.sitewide cover. 
The r.ecowm¢nd.e4 temedia] ~clops will ¢dtes·s env:itotu:riel]~lconct(fu,s rapidly; rettJrti 
the site to beneficial use, and requce the potel1iial contact pathways. The recovery and 
re¢oval <>f ~9Jit~ted ~atedal and repl~el11etit ~ri~ permitted ·l?,ackfiU :wiiJ~sist in 
the site. re·development by improving ihe geotechnical properties of the subgra<ie for 
·.construction. 'RenieQ.iat¢d on-site· are~ can be readily pevelopec!.for.eithefmd.U$trlal. or. 
coirupet¢iai :p4t'P.o~es. · · 

1.4 RA$R Organization 
Tpj~ RASR collfonris to reqliitetnerits set:forth.in 1\TJAC 7~2@-5 of¢e Tech Regs. 
Table l;..fprovides a cross reference oftbe Tech Regs [N.J.A.G 7:26E-5.l(b) through 
S.2(e)J ~ot}le ~ec:tion ofthe.RASRw.here:tl)epaiti~uiatrequirement_is a<,idr.essed. 
This RASRis or~anized.ittto the.follpwing six-sections: 

a Section.2.0 prpyides details on the:AOCs; background on the site setting, 
ge()l()gy, and ,hydr<>gepl~gy; and a ~aty 9fprevious ifiv:estigatioris; 

tl Section}.Opresents the·rem¢diaL~ctionpbj~tives (RAOs). 
0 Se~ti()n 4;0 prQvides a summary of the recommended ·remedial actions for each 

AOC at)d· compa,re~ the r~meqihl @.Ctioris againstthe N]DEP eval~tion c~iteria 
rJ' Section5.0 provides tQe d~tails·onthepre.;(iesign.investig~tibll thi:J.t.~e.nece~sary 

before the remed]al~ctlon:canbe 'lniti~te<L. Seed on. 6;0 provides a: list. of· 
referenc.es. 

Tables .and figures are presentec}.$~parately.a,ttbe end, of the text. Additional ,d,etailabout 
AOC mstocy apd ~amplii}g·111~tJ1ogoi9g!~S. ~e prQyitJ¢d#i}\ppepdices ,A, and ,a, 
respectiv~ly. A MaierialAceeptanc~'ProtQcOlfor'rieviewand CertifltattoT1.ofOff-Site 
R~yclabieFilJ lyfat.~qals is ptovided,·in AppendU. C. ·rpe ~ite,;sp~cjfic. H,ealth anqS~ety 
Plan (HASP) is provlded.irt Appendix D: The site~specifie Quality Assurance ProJect 
Plan CQAPP) for all Satnplfuga~tiVi.ties described herein .is provided in .Appendix E . 
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R.emedlal Action S~lectlo.n Report Summary.of Site Conditions 

2.0 SUMMARY OF SITE CONDITIONS 

2.1 Site LQcation and Topography 
Tl,le DuPont Oi"asselli site is located in ail industrial ar~ ~ the eastern portion of Lir\den, 
New Jersey. the former manufacturing site-covers approximately lOS. acres. The site is 
bounded on the east by theArthur Kill, to the north by Piles Creek and .Publiq Service 
Enterprise Group~ to the south by International Spec'ialty Products/General Aniline Film 
(J;SP/GAF), andjo the west bythe Perth Amboy Railroad (Elizabeth Port Branch) and the 
New Jersey Tqmp.ik~. Figure 2,;J_ identifies the site property-botindary and neighboring 
properties. 

Two main topographic features are present within Union County: the Watchung 
Mouritains on the western border of Union Comity 81ld the gently undula.ting . 
Piedmont Plain on the eastern side of the Watchung· Mountains. The rolling plain slopes 
to th~ southeast from an elevation Qf 1 SO feet adjacent to the mountain~ to sea level at the 
Arthur Kill. Because the DuPont Grasse IIi site is situated adjacent to the Arthur Kill, the 
topographic elevation of the site, is geneJ:ally 10 feet or l~ss above xnean sea level (M'SL). 
The DuPont Grasselli site is located within the Arthur Kill drainage basin. This basin is 
drained ~y perennial.tidal streams that approximately follow preglacial buried river 
channeis. The streams that drain into the Arthur Kill in the general region of the 
DuPont Grasselli site include Piles Creek, Morses Creek, and Half Bushel Creek. 

2.2 Geology and Hydrogeology 
Geologically, the DuPont ~selli site is sitUated within the. Newark Basin. The site Is 
underlain by fill deposits th~t range in thiclaless from 10 to 18 feet and ¢onsist 
predominantly of tine to coarse sand. Some locations within the site contain gravel, silt; 
clay, brlck, (;rushed stone,.sulfur, coal, and wood. Underlying lhe till depo.si~'are recent 
marsh deposits consisting ofbroWil peat and o~:gailic.Clay, ranging in thicloi~ss :from 10 to 
1 S feet; Pleistocene glaci~ till deposits are below tlle peat, varying in thickness from 6 to 
18 feet audcon~isting of red-broWn, silty clay with sand and graveL The 
Jurassic/Triassic age Passaic Formation, also known as the Brunswick Shale, underlies 
the glacial till and consists of weathered red shale in the area of the DuP.ont Grasselli site. 
The upper hydrologic unit identified at the DuPQJ:lt Gr~selli site is within the fill layer· 
and is referred to a8 either Hydrologic Unit A o~ the-shallow aquifer; The depth to 
groundwater is very shallow and ranges from a few inches to 6 feet below grmmd surface 
(bgs). The lower hydrologic unit is below the peat layer and, in some areas, belqw th~ · 
clay portion of the glacial till. This hydrogeologic ·unit, referred to as either Hydrologic 
Unit B or the deep aquifer, may behave as a confined aquifer. The two hydrologic unjts 
are separated by the thick marsh deposits of peat and clay and, .Ill SOI11~ areas, by the 
clayey glacial till deposits. A cross section location map and associated lithologic cross 
sections are provided in Figures 2-2., 2-3, and 2-4. 
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. 2~3 

Coiltoured grofu)dwat~r ~ley~tions ·representing ~gh andlo\V'tiqe Col\diti()ps on 
Septe~ber 5, 2000,Jor the shallow aqwfer are sho'\¥p. in Figure~ 2-S~·and 2-6, 
resp~tively. The potentiometdc surface ofthe.deep aquifer is shown in Figure 2-7. 
GtqtJiidwa~r wjthjn t,lie. ~hallow aqt1lfet. historic~l~y flo~s otitwar4 fro!O .a ~vide . 
centered:over .the Wldeveloped wesiemportion.ofthe site toward-the ArthurK.ill and 
Piles Creek_; However, tp~ sdilexcavati.on f9rthe NJTAw¢tlaild. m.itig~tion project 
created a groundwater ~ink that has Significantly altered flow in ihe shallow aqtiifet. The 
shaliow aquifer groundwat~r divide has-·IiOW shifted eastWard,~ with a north;. to-south · 
otiel1tati<)n$:ough th.e-cente,r.:9.f~e fotiller m.aplif~cfliring poJ:tion o(t}je Plailt. 
Groundwater: in:th.e deep aquifer flowslowardthe Arthur]Gli. · 

Summary. of P,revious···lnvestigations 
The Grasselii.s!tehas been tbe:subjecfofaRI since 1992 wtderEGRA, now the· 
It1dusyia1 'Site Recovery Act (ISRA). 
ml990, DERS ¢Qmpl~ted t1te Operaiiqnal1:/i#ory ()/the l)@onlGrasselli Far;i.lif)' 
(tiERS, i 990) ihaHaentifieq the gen¢rai ~nvironmettw ·~etting ~d <ie~e.rtnined the~ 
chem.icil manufae:riuing a:nd waste disposat history .ofthe plant. Most importantly, 
however, .the opet"at1ona.J. hiStory (}9cument id~ritified .the following-:2~ AOGs; · 

0 AOC A(Pip~line RighHlf;.W~y): 

tJ AOC B (Former Jv.lars:P. Disposal) . 

o AOC C (DMHA WaSte;Holding ~ond) 
o AOCD (West Fuel Oil ASTs) 

o Aoc E (Building54 Septic System) 

o A.OCF(FofnierEa8JF\l~l OilAST~) 
o AOC.G(Main Office Septic. S~tem) 
o AOC ij (No.rth 'Septic. System) 

o AOC I(Former_I)DTand Methoxychlor Area) 
o AOC J. (FormerNorth.FueLOil Tanks) 
o AOCK (Former Disposal Area) 
o AOC L (pHAdjustnieiltPonds) 

.o AQC M OV8de·Brothers Con,'lpany) 
o AQCJ'If (Ditche~) 

d AOCO-~orrnerLithoponeProd~c~i<?n Area) 
o AOC P(re-definedas Sitewide Arsenic) 
o AOCiQ (West Portion or Site) 

o AOCR(Septic ~ystems) 

0 AOC S ((}~olilte AST #25 ~d Pump) 
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o AOC T (Spill ·E, auilding 3) 

0 AOC U (Former Unlined Pond) 

a AOC W (Sitewide Groundwatei) 

1Ilvestigatiorts w~re mitiated tp detemime if these AOCs were <letrimentally impacting 
the soil and/or water quaJityaswell as overall site env:ironmeritalquality. The· 
sub~eqtions below .suillJll8rize the general activities implemented c)tiring the :four previous 
environmental investigations on~slte: a voluntary environmental investigation, an ECRA 
investigatic;m, a Phase II RI, and.a P~elii RI. · 

2.3.1 Voluntary Environmental Investigation 

The environmental investigation was conducted as a voluntary· preliminary. site 
assessmentto determine if AOCs identified.. in the Oper(ltiona/History ofthe DuPont 
(JrasselliFacility (DE.RS, 1990) had impacted the qtiality ofsoll; .sediment; and water in 
and arol.lnd the site .. Ii1 addition, the investigation focused O:Q the site geology and flow 
regimes asS()Ciated With Ute SUir()unding·~urface water and site groundw~ter. 
Investigation reslilts identified several AOCs as needing. further evaluation. ·More 
detailed information about thi$ investigation is provided in the complete r~port 
(DERS, 1991). . . 

2~3.2 ECRA Investigation 

An ECRA investigation.( considered by DuPopt as a Phase· I RI} was performed to build 
on the data collected during the previous enviromnental investigation. ECRA 
investigation results showed that arsenic was the most pervasive constituent in site soil 
and that lead and polyaroi)latic aromatic.hydrocarbons (P AHs) were· sporadically 
distributed in site soli. Metals and pesticides were identified as constituents of potential· 
concern (COPCs) in ~hallow groundwater based on a comp~ison ofgrotmdw~ter 
concentration results against the New Jersey Surface Water Quality Standards (SWQS) 
and New Jersey Class IIA groundwater (GWTIA) criteria. Volatile organic compounds 
(VOCs) were identified as COPCs and were detected in select shallow groundwater 
monitoring weJis. Deep zone groundwater was found to have little, ifany, impact on 
surliicewater. Moredetai~ed infom1ation aboutthis investigation is provided in the 
complete report (DERS, 1993). 

2.3.3 Pha~e II Rl 

The Phase U 1U was designed. in accord~ce with the N.J.AC. 7.26E that allows for the 
use of the NRDCSCC for-.soii delineation where property use ]s restricted to industrial 
pqrpose.s (NJDEP, 2002). According to the Tech Regs, the site perimeter must still be 
. delineated to the Residential Direct Contact Soil Cleanup Criteria (RDCSCC). Th~se 
criteria were used to delineate 12 AOCs during the Phase II RI Because arsenic, lead, 
~d PAHs appeared to be distributed in a manner independent ofA.OC activiti~s or AOC 
boundaries, DuPont requested a variance from the TRSR. The NJDEP agreed that these 
constituents equid be delhleated sitewide, but requested additioiJ.al sitewide sampling and 
analysis for these constituents. 
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Phase n 1t1 ~$tilts sho;wed tliat ~o further a,ction·was- required at three A()Cs~ .Q3$e(j on 
investigation resuits, DuPont conciwled that no further investigation was required at five· 
,AOCs anli r¢coninlehded adcljtional investigative work * fotg AOCs. (AO(Js I, J, J(, 
and U). Iit.aJanuary:29; 1'999,Jetter~ the NJDEP genetally'concutred with these 
concll!siqns and recommendations, but also identified ad(iition~ i~sues at'l~oll1e AOCs as 
needin~ ~er,~yalua.tion; :me· additiql.lal wotk was t9nc;luctc:d a5 part of~ ;I>h~e III RL 
More. detailed infonnation about the Phase II RI is provided in the ·complete report 
(pERS, 1998). . . . 

After.~omptetion ofth~ P}i~e IlRI~ a.Remedi(JI ActionSelectionRep()rt Was prepared f()r 
~ P9;;tiQiiX~fth~ site iqentified as -~e FaQilit)es. A,r~a Q;JUPont,l99~).- . The.-F~¢ilities :Area· 
RASR was followed-by a J?,emedialActiqn WorkPkzn (DuPont; 2000); which was 
s.uQtm'tted .to and s.ubs~q-q¢ritiY ~ppro:Vt:<l i?Y the NJI)Ep ·in Dece~ber.2000, The: 
Facilities Area was an approximately43•licre ·portion of the property that was to become 
the.site of ari el~ctricaJ i~cme~ting s~tion o"Wned a:tld opercited by t(herty .Generating. 
CompiUly, LLC. 'tiberty Generrrtfug;Companysubsequerttly went.b~pt,·and planS ·ro;r 
the g~~erati.Ilg.s~tion w~re abandon~q. · · · · 

2.a.4 Phase m Rl 

fu 2000, D~Pont completed a ·Phase III RI. The Phase ill Rl·was condticted to. address 
thoseN.Tb:a:P.concems thattequired. addiijonl:tl investigations within 'specific.AOCs. The 
followitlg addi~olllii a~tiyiHes. were .required: 

LJ AOC-specific soil de@eatioll, 

a Sitewide .and AOC-~peCiti.c. ~r~mndwater ch~cterization 
a Surface water quality impaet,evaluation 
a Baseline ecological evaluat:lon.(BEE} 

The tesl.lltsofthese activities ate .summarized below. Mo~e detailedjn:fonnation·about 
the :Ph~e III RI is provided in the complete report (DuPont, 2001 ), The Phase. III RI was 
approved by.tb:e N,JPEP, ~d th.e coli¢brsions. of the· Ph~ e. in Rl R¢port. were~en4orsed. in 
a letter dlited Deceniber '2/,.'2PO 1 from tois Arbegast, Supervisor ofBEEcRA to · 
Mr; ~ph Sl()at o.f D\ifqn~. · · · 

S.oifDelineatlon 
. Eight J\:O~s (AOC~ D, E, l, J, K, M, P; and U) were .investigate<~ to complete.cielineation 
ofsoil COl'Cs. The.results BI.ld:con~Iusions ate sutrirnarized1:>¢low. · 

Q AQCs D,J;J~, an.rl: U were delineate<!, ~d ~o .furtlter inve~iigati¢n w~ r~quire~t 
a No.further action was rec'onunended forAOC E because .soil concentrations were 

be,i.owappli~bie crltetla, an'ct'gro1llldwater qu!rlity vva.s onlysligiitly·ab()ye ·· oW:IiA ,cnteria. · · · · · · · · · 

a AOCs I andP were.,not.fully.ddineated, buts oil and groundwattrt were 
sufficieJ:1tlychara_cterize4_ to al~ciw:·<iev¢lppnient ·of a RASltwlllclt: was submitted 
to the NIDEP ir1Jamiary20,06.(00ont, 2006}. · 
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a Delineation efforts indicated that the fate of fuel oil in groundwater at A()C M 
may have been influenced by con~truction of wetlands to the· west; therefore, 
further delineation was required. 

Groundwater Characterization 
During the Phase IIIRI, DuPont collect~ additional data to charaCterize groundwater in 
both the. shallow .and deep zones. Analytical results of groundwater from 28 ·shallow 
:z;one wells and four deep zone wells were evaluated on a sitewide .basis (AOC W). 
Constituent concentrations were compared with 10 ye~s ofanalytical data. Trend 
evaluationS deten:riined that; in both sluillow and £Jeep 'Wells, overall conpentrations were 
stable anc;f no further groundwater investigation was recommended for Sitewide . 
constituents. Additional groundwater delineation related to specific AOCs, as described 
above, was required. 

Surface Water Quality Ev•luatloo 
Surface water samples were collected from Piles Creek and the Arthtu' Kill, both 
upstream and downstream ofth~ site. Data fron) Piles Cteek showed higher upstream 
concentrations of COPCs than downstream samples. Data from the Arthur Kill samples 
showed':no significant upstre~dcrwnstream pattern. Additionally~ Piles Creek, 
conta4tfug base flow contaminants; disc~ges to the Arthur Kill between the upstream 
and downstream sampling locations. No significant.impact to the Arthur Kill frow site 
groundwater could be determined because of the data variability and ~e Piles Creek 
contribution. 

Based on the data from the Phase IIlRI and conservative fate aild traii$portcalculations 
performed during the P})ase II R(f.he NJDEP and DUPont determined that surface water 
has not been significantlyimpacted by the site. This wa$ confirmed by the NJDEP in a 
letteniatedDecember 27; 2001 fr()m Lois Arbegast, Supervisor ofBEECRAto 
Mr. Ralph Sloat of DuPont. 

Baseline Ecologi~l Evaluation 
A BEE was conducted as part of :Phase III RI activities. Potential ecological receptors 
were identifiedusing current land and water use exposure scenarioS; The }3EE identified 
the followingthree·ecologically sensitive areas adjacent to the site: Piles Creek,and 
associated wetland areas, ArthtirJGll, and PraiJ's Island. Wont and the NJDEP 
concurred that additional ecological assessment was not warranted because of the 
documented poor quality of Arthur Kill surface water and sediments, reflecting a. 
complex urbanlindustriai drainage system, DuPont artd the NJDEP also concurred that 
additional ecological assessme~t was not warranted. 

Potential migration pathw~ys for COPCs in environmenuil medhiat the site were 
identified and evaluated based on existing.informR:tion regarding current.conditions at the 
site and on readily available information regarding hun1an and environttlental 
populations. Sased on the chemic~ 8Ild physical properties ofthe preliminary COPCs 
and the known physical, topographic, nieteoro1ogical, and hydrologic conditions at the 
site, the potential pathways are as follows: 

o Overland runoff of site COPCs from surface soil to downgradient surface water 
bodies (including sediment) during precipitation events 
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-~frbome::tran~~ortof:pariic~iates:generated·byWinc;i.er9sig.Q.Qfr~itesl,lr(i:i,~e.·$.oiJ 
an~·physi.~l ~jsf.1irl?a.ii¢¢· 9($.~!e;_~tiif@,ce:.an(l ~ub~urface $oil td\~ownwind . 
. lP.<?~tJohs · 
I.~~Mnffig .QfcoJ1StiNehts iii -#te_,·soll (silifa~($1d.·subsurl'a:ce):'to :shallow 
;~®~W.ater. . 
: Mi~tiPn ofdi$toivea 9onstituen~sJn slte.grounciwatet:J)~neath the f.omier 
D~.oilt'Qrass~Ui phmt w downsradJent.$ifac:trw~tet·\).qciie$ 

2.4 current .status 
'the:Rl-p~gm~}ly;ideJ1iifi~2.~·AOC~;at_.~e·sj~e._ T.~~~AQ<Cs;VY,et:e:eachcliatactetized . 
. ~d·4eli#eat¢d.·and.'tl):~· m•Jori~y:r~ei~ed deteyffiinatio~·'that :pa·furtber ac#on :was. 
necessary; Up.on Coll)pletion:.gfth~.;Pba,$t.JU;.lUJn 7.QQ~; ·th.e N~D~P i~~-~-~ a J~tter)Q 
DuP(>ri~ d~@~P~~bet 27, 7QOl,:~PPf.PviJ]g_'Uie :c~iJIPletlon ·ottnvestigation :of.hllAQCs 
-~t'·the-~ite With\the exception ofAOC$ D, t, M, P,, .. l)~·®,d'W. J~ ~e P.eceiti~.~r.:·to.01le.Uer; .the Nroa~·~tate,~ th~t tli~e.-or-c;Iti~fu'ufg'd~~~~P§ tt>.\llilbe.:a:ddre~$e<tht::a: pre-ti~ign 
iny~~timiti.~J1; wl,tich 'is jncJuded as' part t>f,thisJMS!t (see:sectibn·.s.o). Table 2-t · summanzes ~the ·current status,of:eaeh,:AOC .. 
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Remedial Action Selection Report Development of Remedial Action Objectives 

3.0 DEVELOPMENT OF REMEDIAL ACTION OBJECTIVES 
Remedial a¢tions for each AOC were select¢d to be cqnsistent witl.t future site use,. 
achieve AOC-specific RAOs, and meet applicable NJDEP remediation stal1datds. The 
RAOs for the site were established to provide overall protection of human health and the 
environment and return the site to beneficial use. The criteria in establishing RAOs are 
as follows: 

D Prevent direct contact exposure (ingestio~ inhalation, and detmal contact) to 
siteWide soil that con~s COPCs ~!.concentrations in excess 9f applicable ~;oil 
criteria. 

o Prevent migration ofsoil J:rlaterial that contains COPCs at concentrations in 
excess of applicable soil criteria through surface runoff; 

o Prevent direct contact exposure (ingestion, inhalation, and dertnal contact) to 
sitewide groundwater that contains cores at concentrations in ex,cess. ofthe 
applicable groundwater criteria 

o . Eliminate further degradation of groundwater qual~cy by addres~ing identified .. . . . . 

source areas, 

o Prevent migration ofcontaminants from soil to groundwater by minimiZing 
infiltration of surface water. · · 

o Prevent grqundwater use or consumption through institutional controls. 
0 Restrict future use of the property to nonresidential, conunercial, or industrial 

uses through institutional controls, · 

0 Maintain protection ofadjacent·surface Water quality~and eeological recepto~. 

3.1. . Conceptual Site Re-Development 
The planned site re-developiJ1ent is for 11ortresidential use and ~s compatible with 
re,..development under a comrilercial use setting and the New Jersey P,ortfields InitiatiVe .. 
The Grasselli site has been 4esignated "in need of re-development" by the City of 
Linden. The current re•9evelopment pJan for the DuPont site and adjacent ISP property 
includes large warehousing and distribution operations. The site's re-development plan 
has ,not been finalized. For purposes qf this RASR, a conceptual re-development plan is 
provided that is consistent With preliminary re,..development plans contemplated for the 
site,and considers existing.access and egress pointS. Tlie conceptual plan C011$iders four 
•large warehouse· structures with associated PaJ:"king lots, paved. loading and unloru:Iing 
areas, drain~ge control areas, and other associated features shown in Figure 1-3. The 
conceptual plan meets the zoning classific~ion for this area. All majorutilities are 
available in sufficient capacity to support re-development. Stonn water can be managed 
on-site by stonn water retention basins in accordance with current r.egulations and . 
ordinances. 
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3.2 

There is·currently a critical n~edfor,~tiit:lble upland sites i11W4i~h to.pl~~·proces$ed 
materials from dredging operations within the NewYotk/New Jersey Harbor. The site 
has b~n identified by the NJPEP Office ofDr~ging and Sediment Tec@ology as a 
suitaql~ and· d~si~ble l6ca.ti9l1 to place dredge IlU1teqaJs. Ot1PoP(ha8 coriti:~fud C:l~an. 
Earth, Inc., to:place :up to f million cubic yards of PDM. on the site. This material will be 
us~d to (1) pre19ad the site ~o hnproye b~ng capacitie,s a11d of4er ge9te.chnical 
properties. of the soil and (2) raise the site grade above theJOO~.yea.r floodplain to 
facilitate the. plapned site re~development. · 
The conceptual plan provides• an illustration ofthe details of epgiileering.controls· that 
willb.e ~11cotp()rated int9 :the. :re~develt~priu~nt o.ftJ?.e.sit~. The.four J~ge vvar~houses ~d. 
paved areas provide an impenn~ble barrier layer to underlying soils in a·manner that is 
protective ofhu~.health ~d the enviro®lerit. Thi~ bfU':J;ierl~y¢ris·theprim,ary soil 
sitewide covet; with the undei1yfug-PDM providing a 'secondacylevelofprotection. 
The :final contjg1ltatioJi ofthe'bWldi!lgs arid site layo~t may cll;lllg~ ~ re,.(Jeyelopment
plans progress. However; the conceptu~ plan shown in Figure i-,3 is s~fficient·for 
det~rniinitig the appr:Qptia~e_ss-o.fthe propose~ RJ\Os and ~cleanup goa.ls ap.d the ability 
of the proposed remedial. approach to. coordinate with and support the proposed-site. 
re-developm~nt · · 

Applicabl¢ _Remediation St~ndards 
The following two media ofconcern have been identified on th.e site:. 

d Soil- As previously ihdicated, impacted soil has been identified ih the' following 
AOCs: West. Fu~l ()il flSTs (AQCD), Wade. Brothers Co1Jlpany·(AOC M), . 
Former DDT ~dMethoxychlor ;\rea (AOC I), Former UniinedPoncl{AOC U), 
and SiteWideAr~eiiic.·(AbCP) · · 

Cl Sit~wide Groundwater(AQC·W) 

Proposed remediation standards for these media of concern. are Provided below. the 
pro~sed re¢e4iation standarqs ~e cop.sisten,t with the requireme~ts of . 
Section. 7i26E:.t.l3 of the· Tech Regs addressing surface and groundwater remediation 
standards. · 

Consistenhyith the Tecl1 Regs, D'QPontproposes a ·~estricted Use Remedial Action" 
. tha.~· Will reguire the c.o~iihtied u~e of:engineering and instltutio11~ 6<-?~trols to. meet the 
established health risk or environmental standards. The proposed applicable remediation 
$tandards, with, which s.oils.in the.al:)ove~t~f~teJi<;edAOCs will be CQ[ijp~ed,.inchide the. 
followili~ based on current arid anticipated future site lise: 

Cl RDCSCC (lastrevisea M~y 12,. 1:9.99.) 

Cl. NRDCSGG,(last.tevi~~d Ma:Y ·12, 1~99} and. Impact to. Gt:oundwat9r (IGWSCC) 
The-propos~ applicable nwwdiatioil standard for Sitewid~ Gromjdwater (AOC. W), 
based on current.and potential.future site us~. 1s the GWTIA criteria dated · 
January 30;2002 . 
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3.3 AOC D Remedial Action Objectives 
Given the existing soil quality data and the applicable remediation standards, the 
followin~ RAOs are proposeiiforA.OC D (West Fuel Oil A,STs): 

o Remove visually iinpacted soils and associated petroleum hydrocarbons in areas 
where petroleum hydrocarbon residue iri soU or nonaqueous pha.Se liqUids 
(NAPL) is observed. Removed soils and NAPL will be disposed of off-site. 

o Implement engineeritig controls by constructing a passive barrier layer that covers 
remaining on-site soils containing VOC, metaJ, and semi-VOC (SVOC) 
concentrations above the NRDCSCC to p,..event direct contact. 

a Use im;tifutional controls where direCt contact caruiotbe av(>iQ.ed d~ng 
re-development construction by preparing a soil reuse plan and defining required 
worker protection. · 

Q Select engineering controls to protect against impact to·groundwater V(here 
c00.9entr!itions reJI1ain ab.ove the IGWSCQ. These controls will also protect 
against transport by arr or surface water erosion while coordinating with surface 
improvements that will be made for site re-development. 

• 

o Implement engineering controls. as necessary to protect any future occ-ppied , 
buil(iing against intrusion of unacceptable levels of orgariic vapors :from. VOCs or 
svoc~ in soil. hnplementation of engineering controls will be detennined during 
the remedi~l action work plan after preparation of the re-development plans that 
will provide actual locations of occupied buildings. • 

3.4 AOC M Remedial Action Objectives 
Given the existing soil quality data and the applicable remediation standards, the 
following RAOs are propo$ed forAOC M(W'ad~ Brothers Company): 

0 Remove visually impacted soils and associated petroleum hydrocarbons in areas 
where petroleum hydrocarbon residue in soii or NAP~ is observed. Re111oveq 
soils and NAPL will be disposed of off-site. 

o Implement engineering controls by constructing a passive barrier layer that covers 
remaming on-site soils Containing voc, metal, and svoc concentrations above 
the NRDCSCC to prevent direct contact. 

· o Use institutional controls where direct contact cannot be avoi(jed during 
re-development construction by pteparing.a soil reuse plan .and defining required· 
worker protection; · 

Q Select engineering ·controls to protect against jmp~t to groundwater where 
conc¢ntrations.reinam above the IGWSCC. These controls Win also protect 
against transport by air or surface water erosion while coordmating with surface 
itnprovements that will be made for site re-development. 

o Implement engin~ering controls ru;; necessary to protect any·future occupied 
building.againstintrusion of unacceptable levels oforganic vapors from VOCs or 
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3.5 

SVOCs ~ soil. Implementation:·or engineering C()illr()ls · willbe cieteimined during 
the remecUal action workplan after preparation of the re-development plans tluit 
will ProVide act\18J lo~UOll$ ~foccupied bwJding~. . 

AOC 1 Reme·dicil ·:AetiQn· Objectiv~ 
Given'the existingsoil.quality 4aiaandthe appligable remediatioil, stapdards, the 
following RAOs ate pr()posedfor AOC~l(Foiriier:DDT and Methoxychlor Area): 

a Remove vi_sua;tly impa~ted soils and associat® den~e NAPL{Q}ilAJ?L)irt areas 
where DNAPL is observed. These areas are associated w1th the DNAPL 
observed in the Ft>iuler 'Qnl_iried PQnd(AOC lJ) and·willl:>e.reril,ed.iat~djn 
conjlillction with the remedial action at Aocu. 'Soils 1md DN'J\PL will be 
dispose4 of.off-site. 

Q lillplementengineering controls by constructing a p8$sive b~1erlayer thaJcovers 
rewaiW1lg on•sjte s()il~ q(>nt@iing voc, me~, and svoc ·concentrations above the NR:DCsCC t6 prevent-d,irect-contacl · 

. a Use institutional controls where .direct contact cannot be avoided during 
re-,dev~lopment 9onshuction by pr~paring a soil reuse plan.ancldefiriing required 
work~ pr<)te,ctioA: · · · . 

d . Select engiJJ,e~ririg controls :to protect agafustjmpact to ,groundw~er wheh~ 
coijcentraiions remain above the IGWSCC. These controls will also protect 
against transport by aii or sutfac~ water erosion while coor@latfug with sur(ace 
· improvements that -will be made for site re;.developmeht 

.a Impleni¢11~ ~ngil,~eerii1g9Qliif.ols as ~ec~~s~Y.to prQteetanyfilti.Ite occupied 
· bui.lding against:intiusion. ofunacceptab1e levels of organic vapors .from VOCs or 

SVOCs in soil! hn.pl~mentation ofengin_¢eri,ng ·controlS will b~ detennined dw:mg 
the terriedial action work plan after prepanitiOll ofthe re-deve)opmentplans that 
will provide a~tual locations of occupied b:uildings. · 

3~6 AOC U Rem,dial Action Ob.jectives 
Given ihe existing soil quality _data and the applicabl~remediation .standa,rds, the · 
followiilg.RAOs iife proposed for AOC U(FormerUnliried P9i'ld): 

tJ ReP:lov¢ vi$ually iiflpact.ed soils and 'assoqiated P.NAP.L in al'eas where DNAPL is· 
observed. Soils and ONML will be di~.posed. of'off;;slte. · . 

o Implem~nt ei}gineeri~g controls by constructmg a passive barrier iayerthat cqvers 
remaining· ()n~site 'S9ilS con:tainin.g VOC.; metal, and svoc concentrations above 
t1le,NRD.¢S.CC t9 pr~yentdirectco~~d, 

Q U$e i)t~titutio~ C9ijtr6ls where direct COJ:ltilct. canl16tl?e iJ.voided (iuring 
re-develop1)1ent constrnction.by preparing a soilteuse pla:n and defming,tequired 
w<>rker prot~tion. · · . . 

a Select engineering controls. to protect against impact to groundwater where 
cQriqentrations remain abQve th!::JGWSCC: These contr<)ls will also protect 
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against transport by air or surface water erosion while coordinating with surface 
improvements that will be made for site re-development. 

o lnJ,plement engineering controls as necessary to protect any future occupied 
building agairist intrusion of unacceptab1e levels of organic vapors from VOCs or· 
SVOCs in soil. Implementation of engineering controls will be determined during 
the remedial action work plan after preparation of the re-development pla.lls that 
will provide actual locations of occupied buildings; 

3. 7 AOC P Remedial Action Objectives 

Two·specific areas Within AOC P with elevated arsenic concentrations have been 
designated for remedial action bas¢d oli soil delineation ~ctivities: art ate~ near 

. monitoring well MW-15A and an area near monitoring well MW-13A. 'these areas are 
further identified in Section 4.0. Given the existing soil quality data and the applicable 
remediation standards, the following RAOs are proposed for AOC P (Sitewide Arsenic): 

o Remove arsenic-imp~cted soil With arseni¢ concentratiohs greater than 
300 milligrams per kilogram (mglkg). Soils contai.tiing arsenic with 
concentrations greater than 3()0 mg/kg will be disposed of off·$ite. 

0 Implement engineering controls by constructing a passive })artier layer that covers 
re~ing on-site soils containjngVOC, metal, and SVOC concentrations above· 
the NRDCSCC to prevent direct contact 

o Use institutional controls where direct contact cann:ot be avoided during 
re.;development construction by preparing a soil reuse plan and defining·required 
worker protection . 

. o Select engineering controls to protect against ~pact to groundwater where 
concentrations remain above IGWSCC. These contr~ls will also protect against 
transport by air or s~rface water erosion while CQordinating with surface 
improvements that will be made for sit.e re-development. 

0 Implement engineering controls as necessary to protect any future occ~pied 
building_ against intrusion of unacceptable levels of organic vapors from VOCs or 
SVOCs in soil. Implementation ofengipeering controls will be determined during 
the remedial action work plan after preparation of the re-development plans that 
will provide actual locations of occupied buildings. 

3.8 AOC W Remedial Action Objetfives 
Given the existing groundw~ter quality data and the appliCable remediation stanc;lards, the. 
following RAOs are proposed for AOC W (Sitewide Groundwater): 

o Control the potential for gro\indwater COPCs to migrate to do.wngradient surface 
water bodies. 

o Pro~ct as necessary against intrusion ofvapors that may be generated by elevated 
concentrations ofVOCs in groundwater into occupied structures that may be 
constructed; 
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Remedial Action Selection Report O$Velopment· of ,Remedial Action Qbjectiv.es 

Q · After:S.oil- remediation and ~hgineeted controls are· implemented, ilnplement 
institutional .controls (CEA) to prevent use ofon-site groundwater until GWIIA 
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ReiTle.diE!I~tlc>n Selection Report Remedial Action Selection 

4.0 REMEDIAL ACTION SELECTION 
This section provides an overview of the proposed remedial approach that WB$ developed 
baSed on existing site. data and the RAOs established in Section :to. The' recommended 
remedial actions for each AOC were developed to meet the RAOs based on all available 
information from the RI and an evaluation of a wide range of potentially applicable· 
remedial alternatives. Disctissions of the details ofhow the RAOs will beachieved for 
each AOC are presented below. 

The remedial actions for the .site will be protective of human health and the ¢nviroilment 
by removing sources to groundwater contaminatio~ providing effective engineering 
barriers and institution.al controls to isolate soils and prevent <Jirect contact~ .~d allowing 
site access while restoring it to productive use. Both the placement of PDM to raise the 
site grade and the. construction of concrete foun~tions and asphalt paved areas provide 
effective primary and secondary barriers and ate consistent with planned s1te use. 

4.1 Overview of the Proposed Remedial Action 
The remedial actions are designed to ac]1ieve sO,Uice removal and prevent ~t contact 
with remaining s1te soils exceeding the NRDCSCC or IGWSCC. All excavated source · 
area soils will be disposed of in permitted off.sitefacilities. Theproposedremedial 
actions will not cause an uncontrolleci discharge or result in the transfer of contaniinants 
to other media. 

Prior to the ·start of the remedial actio~ monitoring wells that are -located within the 
footprint of the proposed excavati9n areas will be removed to prevent the well from being 
lostandlor damaged. the wells will be removed by aNew Jersey .licensed well driller in 
a,~ordance with NJ.A.C. 7:9 Sealing of Abandoned Wells. After compietion ofthe 
~bandonment procedtires,the eoiitracted driller will submit the-requited well 
abandonment fonns ·to the NJDEP Blireau ofWa,ter Allocation. Following completion of 
the remedial activities {including final-PDM placement), select-wells will be reinstalled 
for long-tennmonitoring. A network of monitoring wells, approved by the NJDEP, will 
be established as part ,of the long·1erm groundwater monitoring progr~ to monitor both 
the sluiJl9W and deep water.,bearing units, . . 

Soil excavation beneath the water table is proposed for several of the AOCs, as described 
·below; These excavations will be sloped or retained by sheet piling as required to 
maintain safe working conditions and. prevent sloughing ofmateria,). D~tails of'aliy 
required sheeting or shoring will be finalized after ~ompletion of the pre·design 
investigation and detennination of the horiZQntal and vertical limits ofexcavations. 
The fine~grained nature of the fill materials that comprise the shallow water•bearing zone 

. results in the low transmission of gr()undwater through these soils. It is anficipat~d .that 
construction dewatering of excavations will not be required based on the nature of the 
soils and experience at adjacent and nearby sites. 
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4.1.1 lns~itutional Controls 

The l'~~~dialac~ions de$cribed belowfor eachAOC Will~ supplel1leQ.te~fqy 
. institutioruil controls !n the fonn of deed restrictions cf()r the site and ,establishment of a 
CEA to prevent \IS e. Qfsite. gi"oW14\\tater-. Dee(f ~estri9ti9t:l~ willlimi~ ·exca'Vatipri 8!1d 
Use/disposal ohite soil as welfas funltatiorts onruiureJlse consistent With the nature of 
tl}e s,it¢. The CEA will be supplenwnted by long• term gr~mndwater n:tonitoring to 
ascett.$ thcHmprovep.jents in gi'Ol1JldWatet quality that ate exp¢te.<f after source removal 
actions are complete. · · · 

A Deed.Notice will be prepared and recorded.fe>r the remedial action. Th.e Deed Notice. 
will 1d~tlfy·postrcrried,ia,tion site con4itioris and inStitutii:n~at· ~Qntro~. 'The site ·is 
ctirrently zoned' foniohresident1al use, which is consistent with the temed!ation standal'ds 
proposed J:!erein using NJDEP' criteria ~tablished for nonresidential exposures .. A draft 
Dee4 Notice wili be includ~d.41 ¢e·rellledi~ ~ticin work plan a.rtd' will addr~ss ~e 
foilowin~: · ·· · · · 

a The·.types, concentrations and~patialextentofCOPCs in excess ofRDCSCC 
CJ The engineering controls applicable to the property 
o The specific use r~stric~o11sto. the applicable propeJ1y.duetocob.ta!ninl:ltion, · 

including a nonresidential. use Jilnitation and an .approved. soift~use plan. 
estaQlishirtg prqcedur~s for proj:>e.r handling of co1ltaJ.ninat~ci soil and 
impiementation ofbehlth and $afety control measures if impacted soil is disturbed 
during futur(l. site • deyeJopment'work 8I1d/9r maintenance · 

D ~MaJntenan.ce andmonitoringprocedur~ ofihe Peed Notice, including biennia] 
certifications c~rtifyin~ tha,f ihe:followjl).g is tnie: · 
• Periodic inspections. of; engineering controls have. been performed· 
• Engineering con trois yontinue. to be protective 
• Land use is consisterifwith·use restrictions . . . . . . .. . . . .. : . . . . . . 

• No _djs1:tJrbarice has gcctirre<J within the restricted area: enumerated in the Deed 
Notice that presents an unacc~ptablerisk to public.health, safety, .or the 
enviiomri~nt 

The drasseili ·site js owned by DuPont; ·and deed. restrictions 'to restrict future .site use and to prevent unqont:rolle<:l. excav.ations is acceptable to the ~orporation. AD.eed Notice 
based oil AppendiX 'E in.N .J .A. C. 7:26£' will be prepared and t~coi'ded with. the a:ctu,al property deed. · · ·· 

A GBAwil1 be :prepi;)I'e<i.and sub11litted for groundwatenvithin the shallow ·anQ deep 
wat~r,.b~arillg unitsoa~ the s~te. The pr9pose<i'rem¢4ial. actiQn and PDM plaeelllent\vill 
necessitate the removai f1Jld replacement ofthe majority ofthe mqnitormg:wells at the 
site. The: new wells,,~li .~e ipcoq)oril~e(l into a ,gro~4\¥at~r tnoJJitoring program to · 
.S\lPPOrt the C:gA app{t~ation. The>¢Qndition ofexj$tin.g Wells Will ;be ascef4iillect as pwt . 
of the:pre-design itivestigation to be :conduqted prior to iemedial-action. Availaple · .· · 

. mpn!toting wells will be,sa!Dpleq to pro:viqe ba$elirie' c;:opditions. for the CEA applicaJion 
· and support development of a-new monitoring ·program • 
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4.2 AOC 0 - We~t Fuel Oil AS.Ts 

A tar-like resid11e from degraded petroleum hydro.carbpns w~ noted in soils at this AOC. 
The total volume ()f contaminated soil is estimated .to be approximately 1 o,o·oo cubic· 
yards, but this volume may be subject to revision after further delineation is per:formed. 
The remedial standard will be based on the observation ofpetroleum hydi·ocarb()n tes.idue 
in soil or.NAPL in the shallow groundwater zone. Excavation limits will be confirmed 
by visual observation during the remedial action. All soils containing the visual evidence 
of hydrocarbon residue or NAPL. will be removed. · 

The proposed remediation activities for this AOC include the excavation ofsoils 
exceeding the remediation standard and direct loading of materi~l into lined trucks for . 
transportation to a permitted treatnient or dispo~al faciiity. The excavation in this AOC 
will extend below the water.table. Groundwater will be iuanaged as necessary to verify 
that RAOs are achieved. Excavation dewaterlng ls not anticipated·jn this area due to the 
fme-grained nature of the soils. Excavations w!il be supported as.necessary to prevent 
slumping, 

Excavations will be backfilJed with PDM or clean granular fill 9eriv~d from off~site 
sources. Backfill soli will be placed .in ~screte lifts and compacted by a·bu.Udozer or 
railer. After completing re~development construction, the AOC will be capped by 
placing a(iditional pem1itted fill materials over an impennea.ble hf;U'dscape ofasphalt 
paving or concrete floor slabs.. This approach will provide a minimum of 12 inches of 
permitted soil and an engineered barrier over the residual AOC soil. 

Finally, a Deed Notice as de$cribed in Section 4.1.1 will be prepared to document future 
land use restrictions; chem.icals present in soil in excess of RI)CSCC and/or NRDCSCC, 
required engineering controls (e;g., caps and/or vapor intrusion controls), and 
maintenance and inspection requirements for the engineered controls. 

4.3 AOC M .. Wade Brother$ Comp~ny 

Soil contaminated by petroleumproducts is present in this area. Free-phase diesel fuel or 
a similar product will likely be eneountered. The total volume of contaminated soil is 
estimated to be approximately 1,500 cubic yards, but may be subject to revision after 
further delineation is performed. If free-phase product is identified in recoverable 
quantities during delineation activities, product recovery and treatment will be instituted 
on an interim basis prior to sitewide remedial excavation activities: The remedial 
standard will be based on the observation of petroleum hydrocarbon NAPL or visible soil 
. contamination. Excavation liini~ will be confirmed by visual observation <turing the 
remediai action. All soils containing NAPL will be removed. · 

The proposed remediation activities for this AOC include the excavation of soils 
exceeding the remediation standard and direct loading of material into litied trucks for 
transportation to apermitted treatment or dispqsal facility. The excavation in this AOC 
will extend 'below the water table. Groundwater will be managed as necessary to verify 
that RAOs are achieved. Excavation dewatering is not anticipated in this area due to U1e 
fine-graim:d nature of the soils. Excavations wiJJ be supported as necessary to prevent 
slumping. 
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RE!medlal ,6.ctlol'! S~leCtl~n RepQI't . .~emedlal Action $eiection 

Excavations willbe.backfill~d with PDM or clean gra,nular:p}l derived from off.i:site 
$Olli"ces .. Backfill ~oilwijl be placed in Qi$¢rete lit\$. @d comp~ct~d by a buildo:rer or 
roller. After completing re~d¢velopm~nt construction; the AOC will be capped by · 
placing a4ditional perJ;ll.i~<l fillrb,~eri~ over an 'iinpemte~ble lulrds(;a:pe of asphalt 
paVing or'c()ncre~ floor sllw$; This approach will provide :a mihiJtiuin of .12 inches of 
permitted soil andan en~eeredbarrier·over the residualAOCsoil~ · 

.F~lly, a Deed Notice· as described in Section.4.l.l will.be. prepa.red to document' future 
bmd use r¢striction~~ :chemicals :present ·in soil .in ex¢e~s;ofRPC~GC ~d/or NRDCSCC, 
reqliire9 ertgfueering coJitrols .(e~g~, caps and! or vapor IntruSion controls), ancl · 
·maintenance and'inspectlon requirements for the engix)eered controls. · 

4.4 AC>c 1-- Former boT and Mtth<>xychlor Are~ 
Pesticides and metals existiru;<>il afthis fqnner .nuW.ufacturillg area; however,the ex,te11t 
and. tptai volume o('con~~d sqil.is. uilkno.wn ~tthis time:ap.d further detine~tion is 
required. "Thelocationofthls AOCi~radjac~nttoAOC U, llJ1dthe.COPCs associated 
with A..OC QnUiy b.e fo\llld to ext~nd to AOQ I ... ao$6tl'W.and vertical delineatio.n 
activities will provide the :irtfollltiifion needed to detertriintftbe.soil quantities that wih 

·need to be ren1ediated. The remedial stimdardwill.be based.on the observation of 
·chl~rlated hy4rticatbori DNAPL ()~ ~isibie·soii contaminatioiv .Ex~v~tion limits will be 
confirined'by visual observ~tion during remedial action~ All v1sibly i.m.pacted soils and 
soils con~ngDN!\.PL ortesidu@ pr9dll:ct will be temove4. 

Th.e. proposed .rernedia~ipn activities fo.r tllis AQC inclt1de.the excava~ion o.fsoils 
exceeding the remediation standard and drrect loading. of material ilito.iined trucks for 
tr~poriation to a,permitted tre~tment or disposal facility. If necessary; the excavated 
soil~:Y'illbe;conqitiort¢dadj;icentto ~eexc~vation prior to lo.a.ding the.soil .. il}to truck$. 
Conditioning wiil be limited to'ihe. addition oflime kiln dust, .cement, ·or similar. materials 
to eris~e ~hat the spjls meet ~Po:ttatio.n fe,q1,1jrem¢nts. . . . 

The excavation .in this A,OC will exten4 below the :watef.t~le. Oro.l,ii1dWat~r will be 
m~geq fl8. nec¢s·sary to verify thatRAOs are achieved. Excavation dewatering is not 
anticipated in .thls.area due to. the. fme~gr~ill~d nature of the soils. Excavations will be 
supported ~ :n~ces~acy to. pteve~tslWt}ping~ 
·.Excavations will be l;Ja9kfilled wi~h PPM or clean granular.fiU <Jerived from off.,site 
sources. ·Backfill soil wiifbe·piaced in: discrete lifts a11d compacted ~Y a bulldozer or 
roiler. Aft~r co111pletilig re-,devel()pmeilJ c()nstructi<>n, the AOC will b¢ cappe(i by 
pla<#~g ad4iti<mru p~nnitt.ed fill.:J#terial~ over ~ impermeable l1atdscape 9fasphalt 
paving·or concrete floor slabs. This,approacb·will proVid~ a minimum.of l2:inches of 
pennifted ~;oil~q i¢ eJig~neere<ll>~er oyer iheTe.sidual AOC soil .. 
Finally, a: Deed ~oti,ce ~ :d~!)¢r.il;J~d in S~ctjori 4;J .J will b~;prepli:r~to c:i9cument future 
lancl. use restrictions, chemicals presendn soil In excess ofRDCSCGand!orNRDCS¢c, 
required ~ngfneeripg .controls:( e:g., caps a11dlor vapor intrusion .contr()ls), and 
maintenance and inspec4on requif~m~nts ·fc)r the engineered 9ontt¢ls . 
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4.5 AOC U - Former Unlined Pond 

Free-phase DNAPL is anticipated to be presentih this AOC, with the primary 
constituents being methoxychlor, carbon tetrachloride, chlorobenzene, anci chloroform. 
The total volume ofcontaminated ~oil is estinlatedto b~ approxirn;lteiy 7,000 cubic 
yards, but may be subject to revision after further delineation :is performed . .It is 
antic1pated that the area delineated for AOC J]may extend il1to AOCI and thatthe 
delineated areas for each AOC may overlap. ·Supplemental horizontal and vertical 
delineation during the pre-design investigation is required to determine the limits of 
excavation. The retnedial standard will be based Oil the observation of chlorinated 
hydro~arbon DNAPL or visibly impacted soil. Excavation limits will be confirmed by 
visual observation during remedial action. All visibly impacted soils and soils containing 
DNAPL or residual product will be removed. 

The propos~d remediation activities for this AOC include the excavation of soils 
exceeding the remedilition siandard.and direct_ loading of material into lined trucks for 
tran~portation to a permitted ~eatme~tot disposal facility. If necessary, the exc1:1vat~d 
sollswill be conditioned adjacent to the excavation prior to loading the soil into trucks. 
Conditioning will be .limited to the ad<;lition of lime kiln dust, cement, or similar 'materials 
to ensure that t}le soils meet tran~portation requirements. · 

The excavation in this AOC wiil extend below the water table. Groundwater will be 
managed as pecessary to verify thatRAOs are achieved. Excavation dewatering is not 
anticipated. in this area due to the.fine-grained nature ofthe soils. Excavations will be 
supported as necessary to prevent slumping. 

Excavations will be backfilled with PDM, beneficial use materials, Qr clean granular fill 
derived from off-site sources. Backfill soil will be placed in discrete lifts and compacted 
by a bulldozer ()r roller. After co~pletingte:..development construction; the AOC will be 
capped by placing additional permitted fill materials over an impermeable hardscape of 
asphalt paving or concrete floor slab~. This approach'will provide a minimum of 12. 
inches ofpermitted soil and an engineered barrier over the residual AOC soil. 
F4tally, a D~ed Notice as described in Section 4.1.1 will be prepared to document future 
land use restrictions, chemicals preseni in soil in excess ofRDCSCGand/orNRDCSCC, 
required engineering controls (e.g., caps and/or vapor intrusion controls), and · 
maintenance and inspection requirements for .the engineered controls. 

4.6 AOC P - Sitewide Arsenic 

Elevated levels of arsenic are present in two areas within the overall AOC .. · A source was 
tentatively identified to the northeast ofmofiitoring well MW-15A. A second source w~s 
identified near well MW-13A. B~ause the to4U volume ofcot1~inated soil is 
unk11own, supplemental sampling will· be perfonned to delineate the source horizontally 
and vertically for LU'senic to levels below the s~lected action level of300 mglkg. This 
work will allow determination of the total an1ount ofmaterial to be remediated. 

The proposed remedial action for this AOC is the excavation of the delineated soil and, 
off-site disposal. Postexcavation san1ples viriU be collected to verifythatsoils exc~ed1ng 
the selected action level were not left in pl~e. So.il will be transported off-site in lined 
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trnc~ tQ a pennitted facility. Exc:~vati<>ns will Qe bae19illedwith PDM orc:Iean grantilar 
fill derived. fr<>m off-site sout~s. 

The ~xcavation:iq. this.AOC "tVill ex~eridbelow t);le wat~r 4\bh~. Groundw.ater.will b~ 
managed as.necessaryto YeiifythafRAQs are achieved; Excavation dewaterin.gis not 
al),ticipated in this area .clue to ·jp.e fine-"grained ll.t!ture <>fthe s<)ilS. Excavatio~ will be 
$1lPPOrted as necessary to preven~ sl@iping. 

Soils containing ars¢nic level$ exC;eecifug ~e NR;OCSCC of 20 111Wkg Will be l¢ft,in place 
over significantportions ofthe site. These soils Will be :covered by PDM or beneficial 
u:se m~teda,l that will.b¢ place_d il.ldi,sci:eteJift$ @d compact¢.}?y .a QulldQzer or :roU~r. 
After completi~g re~development constructio~ the entire AOG WiU be·capped by·placing 
adQ.itional pennHted fillmat~:rlals Qver ari 4nper¢eahlehar<tsc~pe ofasph_alt paving or 
cancte~e f}oor slabs~ This approaeh will provide a ¢inirril:lril ofl2 inches of perp'litted 
s.oil and an. engineered hamer over' the residua.lAQC so it . . 
Finally, a Deed NoJic¢~ as described .in Section 4.1.1 will b¢ ·prepared-to document. future 
Ifiilcl use testri¢tions, cheiJiicals preseptin so.il.in ~J(cess .ofRJ)CSCC !P14for NRDCSCC, 
required engineering controls (e.g;, c:aps· and/ot vapor.intrtision controis), and 
mainteriance and. inspection requjtemen~ ·for ihe engineered contrQls. 

AOC W - SitewidEtGroundwater 
the primary RA0s·for groundwater :ate to control the potenti~ for COPCs in 
gro"Ulldwatcrt() migr~t~to downg@9iep,t Surfab~ water bodies ~d to reduce COPC 
concenir~tions to ult1matelyreacJl GWII.A criteria; 'No groundwate~ use·receptors are 
impC~Cted by site groU114water .. The only.pc;te11ti~l surface recep,tor is.surface water 
I0C::~ted hydtaulic8.ily downgrapient o"fthe site. In addition, the site _is located within a 
region ·char~teri~ed··py mdusirl~. sites, many of which have grol,llldwater contamination 
in excess ()f(JWIIA criteria;; Based onthese:factors, the relll~i~ action· selected to 
aehieve the RAOs for groundwater ·is· source removal and naturai groundwater 
attenuatitm. · 

4.7.1 Source Removal 

Source removal will :be accomplished by .the exc.avation and o:ff~slte disposal· ofsoils 
above·the reme<)iationstBAdard withirJ. t\OCS D, M;; I, Q~ and P. This ~pp:roacb will)'esult 
iri.the extensive· mass removal of the COPCs that contribute to overall groundwater 
quaJity degradation from k~y locations.througbo~t.the site~ · 

4. 7.2 Ne~turar Attenuation 

Natural attenuation processes -include a variety .of physical; biological, anci chemical 
process~s, that, under favorable conditions, will act to redj!ce the mass, toxicity, mo\)ility, 
voli¢1e; and cdhcent,rati<).iis ~tcb:PO~Oin ground.W:~ter~ These rtat¢al pro9ts~es. im;Iu4e 
biod*gradation, disnersion, <Ii.1ution, sorption, volatiliza,tio11, che111ica1" or biological 
stabilization; and tnlnsformati.on or d~stn1ctio11 of C:QQ.Ul:mmants; Natural attel1u_ation is 
coitsidered to· be an apptoptiate remedial action whenit:cart:be demonstt~tedto'be 
capaple ofachieving the RAOs in a tjmeframethafis reasomi.ble-compared to other 
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alternatives. The phased RI performed for the site identified COPCs in·excess of GWIIA • 
criter~a tl~t are commonly affected by natural processes, such as xylene, chlorobenzene, 
carbon tetrachloride, chloroform, and arsenic. 
One condition necessary for the acceptance ofnatural attenuation is to detem#rie whether· 
downgradient receptors are being impacted by site groundwater. The only downgraqient 
receptors are sUrface water bodies loeate<;l adjacent to the site. Surface w~ter ·samples 
have been oollected from Piles Creek and the Arthur Kill, both upstream and downstream 
of the site. Data from :Piles Creek showed higher upstream concentrations of COPCs 
than downstream samples. Data fro.m the Arthur Kill samples showed no significant 
upstream/downstr~am pattern. Additionally, Piles Creek; containing base. flow 
contamim:lilt~, discharges. to the Art,hur Kill bet wee~ the upstream anp downstream 
sampling l0eations. No significant impact to the Arthur Kill from site groundwater could 
be determined because of ihe data variability and the Piles Creek contrib:ution. 
Based· on the (lata from the Phase Ill RI and conservat,ive fate ~.d transport calculati()ns 
performed during the Phase II Rl, the NJPEP and DuPont -determined that slllface water 
has not been significantly impacted by the site. This was confirmed by the NJPEP in a 
letter dated December 27, 2001 ~ frol'n Lois Arbegast, Supervisor ofBEEGRA to 
Mr. Ralph Sloat ofDuPont. 

4.7.3 Grpundw~ter Monitoring 

A groundwater monitoring progtam will b.e developed to deincmstrate the viability of 
natural attenuation to achieve the RAOs for sitewide groundwater. The monitoring 
program will be developed in accordance with the requirements ofthe NJDEP Tech Regs 
(N.J.A.C. 7:26E-6.3e), which inCludes a quarterly monitoring program .for a minimum of 
eight quarters or two years to statistically evaluate the data. The results of the. quarterly 
mQnitoring will be used to de~.onstrate declining concentration trends, degrad~on rates 
of specific COPCs, and the -predicted time when GWIIA criteria will be met. The data 
will also be used to revise, ifnecessaryt the predicted dow11gradient extent.ofCOPCs, 
which can be used in establishing a CEA for the site in conjlinction with the natural 
remediation approach. If the effectiveness of natural ret11e4iation Ca.tlllOt be demonstrated 
to achjeve R.A.Os arid GWIIA criteria, then an alternative remedy will be consid,ered~ 
Details of the propm~ed groundwater monitoring progran1 will be provided.in tli~ remedial 
action work plan.· 

After source area removalactivities are complete, a long-tenn groundwater monitoring 
program will be designed and implemented to monitor the·effectiveness of the source 
removal and groundwater quality improvements. This prograu). will include the 
abandonnient and replacement of e_xisting monitoring wells~ preparation of a groundwater 
monitoring plan, revision ·of the existing CEA and long-term groundwater monitoring. 
It is anticipated that many, if not all, existing monitoring wells will be destroyed or 
buried by either source re111ediation activities, the PDM placement and management~ or 
the ensuing site re-development. Therefore, as. the project moves from source removal to 
PDM placement, monitoring wells potentially subject to destruction wil1 be abandoned in 
accordance with NJDEP requirements by a licensed New Jersey well driJler. 
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The groundwater monitoring plan will i(!entifY the rema:ini.Jlg~monitpringwells that will 
be l.iSed in the ongoing gr:oundwa.ter ~orrltorillg program, ~ .well .as the lc;)cation of n~w 
moiiit<>ring wells .tQ pr<>vid~ adequate coverage of the site~ The re~ulting ~~Y of 
nu)llitot4tg we Us :will provide penn;u~ter. c()vem.$e-of the·$it¢{<>r both. th~ shallow 
water~bearing·zone and deeper·aqllifer. All wells Wilibe sarnpled lnitiahy fot VOCs, 
SVOCs, tot~ and dissolved ·metals, .and_pesticides. . . 
A CEA. (J.I) # l84~, is~ued on. Septe1tlber 2Q~ 200l~t9 Liberty Oener~ting C()mpany, 
LLC) was·fof[nerly fuplace forap()rtiop._ofihe site. Itis_D~op.fs unde~tandirigfrom 
the NWEP tluit this CEA has been 'lifted (e-mail .correspondence~.:tro~ R. Posey; NJDEP, 
October 16; '4007). Therefore, atUt.ppli~iop, f()r a new .GEA covering the.,e11tire site will 
be·macie after completion of remedial action with the baselitte,contam.inant 
conce11tratiorts established ftotn. groundwa,ter quality dat~ colle.cted dufibg ·the pre-
desJgn:.site s:~(ii~s:d~s~riped in th.ls.RA$R. · · 

.4.7.4 Classific.ation I:Xc~ption.Ar:ea 

ACEAwill be: estii,blisheg to ptpvide restrictio~ on gro~pdwater.:use in the areas where 
the GWIIA criteria are exceeded and establish the .duration of the CEA. The CEA will pr~sent- tll~ ftiliowing informatJoh: · .. · . · · · . · ·· · · 

o ~.COPCs in excess ofOWIIA PTiteria 
o The vertical and horiZontal extent of the CEAwith the boundary provided in 

geosraphic inforooati<>n $ystero(OIS) format · 
o The expected rate. orimprovement of groundwater qual~ty and a time frame for 

groundwater to meet .QWIIA. criteria · · 
o The. spe:Cific use restriciions ofgroundwater within ·the CEA boun®ry a,rea 

The ·CEA willbe:mori.itored and maintained as .generally describcii in this RASR. A 
detailed d~scijption.ofhow'the GEA \vill be monitored.and llliiin~ed will be provided 
in the remedial: acti<m yvork pian. 

4.8 Evaluation of Recommended Remedial Actions 
The following sectiof1S·prpvide a detailed evaluation of the recommended. remedial 
actipns for the AOCs described ab<>Ve to satisfy the 'f¢ch R,egs tequirenients_pro:Vided in 
NJAC 7.2ES~1 (q), Evaluation restiits show that the iecomll1endedremediBJ actions for 
theAOCs are protective ·ofhwnan'he~th andthe envitomneplin.ttie lpng and shprt term, 
are.eas~ly.iJrtplerncmtable ill areasonable tllneframe, and a4di:es~ collrirjtit)iw 9oricems. 
A~ de$cl'i.bed abov~,four p~;i,mary'r:~edialapt.ions lU'eprop()s~:-iiee•phase~pro.d11~t 
recovery, contaminated-soutc~ material removal,"site capping, and ~otiltored n:atural 
r¢J11ediation ofgtQW}(:iwtiter q~icy; These remedialactiol)s ate evaluated and.c]iscussed 
togeilrer· ~n th~ sub~ectioris-below.' 
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4.8.1 Protection of Human Health and the Environment • 
Product recovery, contaminated source material removal, and capping provide the highest 
level of protection to human health and tile enviroriment in the .long term by eliminating 
the following: 

o Potential direct contact expQsure pathways (i.e., ingestion, dermal contact, and 
inhalation) and associated risks · · 

o .Potential surface runoff and erosion of contaminated soil from the site to 
adjoining .surface water bodies 

0 Both potential contact with infiltrated precipitation and cont~ant migration to 
Wtdetlying aq!lifel'$· · · · · 

Altl:lough the proposed remedial actions will inerease the disturl;ance ofon-site 
contannnated material in the short term, exposure pathways wiil.be eliminated in the long 
term. The long-term effectiveness of produc~ recovery, source removal for off-site 
disposal, and eapping are proven and demonstrated, thereby ptotecting.human health and 
the environment. 

4.8.2 lmplementability 

Free-phase product recovery, contaminated source material removal, and capping are 
common measures for site remediation that have been implemented successfully at many 
other sites. The equipment, material, and labo]:' required for the constniCtion activities · • 
associated with these tasks·are readily collliiierciaJly available .. From a technical 
standpoint, no particular site conditions w.ouJd restrict the implementation of these 
remedial actions. · 
Con~tructability i~sues associated With these remedial-actions include the use of heavy 
equipment (e.g., trackhoes, bulldozers, front-end loaders, compactors, dump trucks) for 
moving existing soil. ·other issues include excav~tirig, h.andling, stockpilipg, and loading 
contaminated soil material. Construction activities wiil be implemented in a phased 
. approach to reduce the amo:unt of exposed contaminated material and keep stockpiled 
source material intended for off-site disposal to a minimum. 
Additional implementability issues include .the following: 

o Developme.nt an4 installation of erosion and sediment control$ to accommodate 
each remedial action and AOC 

o Coordination Of traffic patterns to accommodate truck traffic flow delivering 
PDM, beneficial use material, or clean material and removing contaminated· 
material or product 

o Establishinent of truck tarping stations for tru.cks ha1iling contaminat~d soil· 
material to assure that ~e material does not spill or leak during hauling operations 

o Installation and compaction of clean backfill. material to a specified level for the 
removal action 

o Management of soil throughout the period of site pre~ loading using PDM 
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d LQn~"'temnnain,t~nance ofengineeritl$ and instituti()i,lai controls 
A$.·!:tf:at~d abov¢,.aJl qfth,ese~su¢s.8fe comnt011J9 the.remedial CO:nStru~iOI1 industry 
and/or general construction and have been .s~fely executed on,numerous ptojects,·at many 
other sites. . . . . .. 

The recommended remedial action can be· itnpiemented in a relatively short time frame~ 
The cmtire VolUIDe ofcoptaroinat~d n1at~rial CO\l,ld. be.-rec.<>:vere4 oq:ernove4 wit,hin . 
on:eyear. 

Ma\ntetiahce of engineering coiltr91s WilLbecome a -function of the general maih~nance 
ofthe wareJ:lousi1lg facility. ·'the ·smootlJ. functioning of this facility Will reqUire that both 
concrete .$la,l>s @d- asphalt paying J;.e,Iila:m_Uijne_d in .good condition to s1,1ppotfthe volume 
oftra,ffic and throughput of.niateri~ t"equlred' ofsuchfaeiiiti¢s within the . 
New Y ()rlcMew Jersey mmsp,prlatjon J,ietworK.. 

4.8.3 Consistency with Other APPlicable Laws ~nd Regulations 

The reqommended reme4ial ~tions comply with applicable federal; state, andl()callaws 
and regulations~ Seveq~l fed~ral~- sta~' a.,nd Iqc,al petW~; plat~~ a,n4 ~ppro.vals-are · 
potentially requit~;to-impleinent the remedia,J ac.tions. The$e may include, but may not 
be'lirnit¢d:to.,,ihe following: · · · · 

q N~01wlid~ Perm\t)8 

a 'Erosion and sedimentation control plans to address soil erosion and surface runoff 
dqring and a~el" 90P1!'_letiOifof the .rei11edial·a~tiqns 

Q Perin its for acceptance and use of:recycl~d or beneficial use materials 

a Per:rriits to cmsh concrete· derived from existing foundations .and slabs ,remaining 
on-site · · · 

Q 'Permits-for ihe.dischflige qfSt9rm water from _the site 

o Waterfront :OevelQpll),ent Permit 

a General construction permits: a,nd approvals 

0 Miscellaneous municipal construction permits . . - ; 

a Other C01Ulty arid/or local periruts (as needed} 

Asi~e~specjfic HAS.P will pr()tect·wo:rkers d~g iznplell)elitation of the-retl1ec:lial a¢tion~. 
The HASP cleariydefines potcmtialQccupationai Safety and Health Administration · 
(QSHA) requirements; he,aith .ang s.~ety ccincems·associat¢d with th~ re111edlal actipns, 
and measures pi~eg to· tnitiga1e·such. ,concern. The HASP- is proVided in A.:rmenclix D. 

4~8.4 Pot$ritialln'Jp£tct to c~mmunity 

·It is expecteg that th,~ r~qi1Ul1~nped r~meqi~ a¢tions wiil peaccepted by the comtnuhity. 
The :Proposed remediat.actlonwill achieve the followfug: · · · 

u Improve the .appearance -ofthe site 
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o Eliminate the presence ofcontaminants and potential expc:>sure risks 
o Place·the site back into beneficial use consistent with the desired property · 

.re-development 

0 Increase the.nwnber of jobs available within the community 
o Increase the tax ratabJes 

Once the remedial action is complete, contaminated source material will have been 
removed and any remaining soils containing constiitlents a\Jove either IGWSCC or 
NRDCSCC will be covered and capped, thereby preventing direct contact and minimizing infiltration. · · · · · · 

4.8.5. Pennanen~e 

The degree ofpennanence offered by the remedial actions described is total and 
complete. The actions will eliminate the risk associated with contaminant exposure 
pathways by removing the n1atetial off·site. 

4.8.6 Potential Natural Resource Injury 

The remedial actions will remove the long-terin potential for injury to n:atura.J. resourc.es 
after implementation; however, a potential low tisk exists in the short term durirlg 
recovery and removal operations. This risk will be reduced by adhering to proper 
construction pr~ctices during implementation. 

4. 9 Recyclable Fill Acceptance Protocol 
DuPont proposes-to utilize up to on,e million cubic yards ()fPDM for grading fill and 
capping material in the remedial action. The purpose of the fill ~aterial is to raise grades 
and provide an engineered barrier to eliminate site COPC exposure to the environment 
Ifthe volume of soil required to grade and cap· the site is large, DuPont plans to accept 
PPM and possibly other recyclable fill and beneficial use JD.aterials for this purpose. The. 
PDM and other beneficial use materials·will be prequalified as described in the Material 
Acceptance Protocol (see Appendix C) and will be used below the final surface cOver. 
This approach will ensure that such materials are. controlled and located below the 
environmentally protective surface co:ver. 
In addition to PDM, the types of beneficial fill materials proposed to be. used at the site 
incl~~e clean fill, recycled .asphalt, recyCled masoiuy, c~;mstruction fill, and fill Jrom, 
recycling facilities. The handling offill.materials will require·only normal.construction 
techniques "for stockpiling, placement, compaction, and grading. No soil treatment 
beyond stanchu-d, soil augmentation (i.e., adding quick lime; kiln dust, or Portland c~inent) 
will be performed on.;site. 

The protocol presented in Appendix E will provide a means to verify that fill material 
meets the NRDCSCC or ()ther approved alternate acceptance criteria and a methodology 
for the acceptance and tracking of the material on-site. Specifically, the protocol presents 
the following: · 
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a· Testing trequen~y ofpr:oposed:fi1Lso.tll"ces 

o Categories ,o£acc~ptable fill:.ma~eriai 
o AJ~m .• te;acceptanc~::¢titetill'for:a:cceptancQ· a11d~u·se ·o.f·materi~ls. atthe:site 

o .P:to.c.eq~s for review·an~:c¢rtjfi~llti()n offill n)at¢riat sources· 
q •Pro.;c~du~s f~r Di!Plag~t;n~n(oft11~f~ri~ls <)n~sJ.te 

•o· S~pling·:llnd,an.alYfi~lrequir¢illei)ts 

AU PDM :or other b.en~ficjaLuse·mateiial$:tlwJ. ,¢.x~~~dJh~NRD~SCG -w.U.t~e c9v¢ted by 
:~.triirum~ C>f~ •. f9QH:>f¢lciitf till. :TJ)i$ cleaiHil1 w!Uprovi'de temporacy:coven>f the · 
.impor,tetLU18t~rlaJs:·l1tlti'J.:·sitelr¢'\deyelopm~ntbegins. th~-t.e-de:V,elqp¢enthWd,s@.pe of 
~1,1il~jng :fcmn:d~ti~n$ .and,;a~phaltpavfugwiJJ provide~the:tin~l-and .primar.,y.engmeered 
b~~r-conttol~ tlieteby]>reventing:;ditectcontact With.:site,:soils. · 
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5.0 PRE-DESIGN INVESTIGATION PLAN 
As discussed in Section:3.0, before initiating f4ll-scale remediatiqh activities at the site, a pre-design investigation will be implemented. The investigation Wi11 be conducted to achieve the following objectives: 

o Resolve data gaps remainmg after the Phase III Rl and complete delineation of soil and groundwater cons~ituents ·in the following areas: 
• AOCD- Further evaluate the. extenfof sheen and dissolved constituents in groundwater. 
•· AOC M -.Reevaluate the product recovery systeli1. 
• AOG I-. Perform additional vertical delineation of zinc and pesticides in soil.. 
• AOC U- Complete the vertical delineation·ofmethoxychlor and chlorobenzene.in groundwater. · 

o Define sourc¢ areas (AOCs 1), ~ P, and U) for remediation. Additional 
delineation is needed at AOCs D~ M,J, P, and U to defme the extent of free product and visually impacted soils that will be· targeted for removal. 

The table below provides a SUil1Ill8rY of background info~tion about the AOCs. included if1 the pte-design investigation .a.nd the.rationale for the proposed remedial work; More detail aboutprevious investigations at these areas is provided in Appendix A. 

AOC BackS,~ round 

Data Gap Resolution and Final Deilneatlon 

AOCD 

AOCJ' 

AOCM 
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Soil borings· advanced at AOC D during previous investigations delineated the lateral extent ofAOC.related constituents (PAHs) in soil and determined the, extent of residual petroleum produpt In the unsaturated zone. Product was not detected in grounq~ater, but a.sheen on top of the water table was delineated. As requested by the NJDEP, DuPont will conduct an evaluation ofthe extent of the .sheen and ch~racterize di~solved phase constituents r:elated to this AOC. 

The Phase Ill Rl characterized and partially delineated the extent of COPCs in soil in AOC 1. Analytical results st:towed that metals (including arsenic, beryllium, zinc, .and lead} exceed th.e applicable soil reme9iation criteria. Likewise, pes'tic:ide constituents (including 4,4-DbT; ODD; 4,4~DDE; aldrin; dieldrin; and.rnethoxychlor} were detected at . -. . elevatec;l levels, exceeding standards in soil. Delirieatio.n of these COPCs Was complete exceptfor fhe vertical delineation of zinc; .4,4-DDE; 4,4-DDT; and methoxychlor. DuPont will complete vertical delineation of these COPCs in AOC I. 

A product recovery system was installed In 1992 to recover fuel oil that had leaked from an AST at this AOC. The syStem operated for three years and recovere.d up to . 900 g.allons of·product. The groundwaterflowregimewas,alteredwhen a wetlands mitigation project was completed to the west of the yard. Phase Ill Rl results showed that product was not present In the recovery trench and sumps but rather concentrated in the area to the southeast of the garage. The groundwater flow direction was further altered bY the Installation of a sheet pile wall installed around the mitigated wetland. Post construction monitoring showed that product had not appeared in the trench or. 
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AOC.U 

sumps and;t.hatth~grdv.ndi.yater flow.direc~ion tl~~tfi~en:dii'ee~d lo tn~:southeast. 
Beeause the currentcon.ditions a~ not clear, the NJOEP has (jirected OuPo.nt.to 
reevaluate the. extent of product and Initiate prOduct recovery if needed; DuPont will 
determi~~ the ~Xient pf produdt @I'JcJ. ·;f,vlabie, in.it;ate.temporary p~o~uct recovery untii 
r.emediation ofthl~:Aoc-ls· und~rtaken~ · · 

. - . 

lnWiilt.er 4Q02; DuP<>,nt ~dju~~(j ~h~ 1()9atl()n'for the ~EieP zq.:le we! I a~ct !r:t~~alled a 
trlple~a$ed well ~ast of the ~01111~~ f?Ond, Sampling ophat n!:Jw i,veU .(MW~~8~)' 
deteq~eJdchiQr6bf3n,~ene~~ctrnethYJerie c~lorlde a.t:;.ove tqe GY\fil~·.criterte~: T~e~!)ult5 
Wef8 Cl_isc~ss~)n C1 mefit~ryg PE!tw'eEin DLIPqnt ~nd me, NJ.[)EP (m~ ~arc~ 28, 20~2. In 

. ·thatmeethig, DuP.Pnt propos.e<t lnstitutlq;Jal ~nd erig!Merlr)g .controls asCI reinedi.aJ 
.~Ction. It ~~s ~greedJhat c.OnteiitratiC;ns: Clet~ted In th~ deep ~one mustb~ venfied 

· . before P~'9Geeciing ftirth.er., AddiUonaf sampling a·nd,an~lysi~ at MW~3eB.\Ylll be · · , 
coniplet~~~a~ part :ora ~itev\tid~ grpundwater sar:npling :program to r~~tabllsh baseline 
~ro~iid.\'fat~i-qijality d~ta at the site. . . .. . . . . 

Source Area .Delineation 

AOC .D 'The·formerAST~·at.this AOC:h.ave.been remove(j, butthe:leak~ge thatoccurred has 

AOC.M 

AOCP 

AQCI 

Aocu 

·· ieft resldual·petroleum product in Jhe so.n tliat cpn,ain PAHs .and lead. Pre'Jious 
t;ampllng _has visually delineated the soillrJ1pacted by reslduarproductand has maJ:>ped 

. ·the e~tent .of visible product and sheen in thf) water. Additional delineation Is necessary 

.• to better define. the volume of ·lmpac.ted soli tar,geted for removaL . ~ . . ~ . .; 

. . NAPL may rern~injn the ylpin!ty·of.AQ¢.1\4·:8nc;l,needs:t(? be eValuated. Well_ inspections 
'after s.heetp!le wall ln$l$liatiot'llrl~ic~te that NAPL ITltiYemen.t rnay fo!lo~ .a more 
southerly .direction toward the p~rking le>t Additicmal delineation luequire(fto ~onflrm 
Ute extent of NAPL a_nd. vis(l~lly Impact~ sqils to b.etter ~efin~ :the :vol_urn~ of so.il 
targetedtor·r~mC!v~t · · · · 

Ars~nlc has been delineated on a sitewide basis because of the random distribution of 
arsenic·ln soil, Two.areas, o(le riear:MW .. 15Aahd a sedond nearMW.;13A; have 

. · exhibfte:dthehighesfconeeiltration!dn groLindwater·and Soil. BOth areas are 
· c6nsiderea,poientlal source areas for arsenic; and additional delineatiC)n Is reqUited, 
. Fllrther delineatiqn to the remediation standard of 300 mg~g is ·requited to d~flne the 
volume of soil to~be removed. 

' . 
DNAPL compoun~s qrigin![ltlng in AOC LJ were: Identified In AOC I during the phas~s of · 
the.RI. Additlon~i deli'neation·ofthe $)(tenf.of:DNAPL and visually·impacted soilswili be 
conducted ·lncorijunctlon with ,the Aoc · u deiineation sampling to define the extent of 
soiitargeted for removal, · · · 

. . 
. the former u~iined ppnd ~! AOC l.l h~.s unpergo.ne a. thorough. ~yalualjon I)S .·a. result qf ttie bNAPL sfudythatwas c6mpleted ln.the Phase 111 RL ONAPL was detected In 
. monitoring well MW22~ during lost~II~Hor). _· SampiE!s of ~the DNAPI,.indi~~ted \hat the 
primary c~::i'n$tituents wer.~ ca.rpon teti-achlqrid~; c:hlorc>.Penz~n~. ,c~Jo.roform; anci. 
· methoxycbfqr: N~as pc)teritiEilly C()Q~ioing DNAPLih thc!rinterstitlal pore:space$ were 
delirieat~d~ Furth~r Qelineatiqn,f~ r~qlliijd t9 establi~h,the limits :of DNAPL an~. visuai.!Y impacted soust~~t:V(ill'.bet~rg~te~~tor:refriov~L · · · · · · · . -

All_ sa.rnpling will be 9<>119~c(ed ii:r ac.c~rdan_ce With th¢ New JeriejrFieldSampling 
Procedures Manuai(N.TiJBP.; 2005): Because of~w:ying site conditions, a combination 
ofdrilling and sampiingproceduie$will be employedas·c:lesqribcd ih Appendix B . 
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Apprqpriate quality assurance.requirem,ents pursuanttoNJTRSR 7:26E-2,1 and 
7:26E-2.2 will be followed during the implementation ofpre•designinvestigation plan. 
This includes the development ofa QAPP (per NJTRSR 7:26E-2.2), which is presented 
in Appendix E. 

5.1 Sitewide. Groun~water Investigation 
B·ecause groundwater sampling has not been conducted on the majority of site monitoring 
wells .since .2000, a reconnaissance of the site wiiJ be conducted to detennii1e the s~tus of 
all monitoring wells .. Well conditions wili be e.stablisbed, an9 datnaged wells will be . 
repaired if possible. The integrity of all monitoring wells will be established. Monitoring 
wells determined to be damaged beyond repair will be removed by a New Jersey-certified 
contractor in a~cor(lance with N:JDEP requirements. · 
All functioning wells located during the recol)!laissance (see Table 5~ 1) will be 
re-developed and allowed to equilibrate for a period 9ftwo weeks ppor to groundwater 
sampling.activities. The wells will be·sampled and analyzed forVOCs, SVOCs, metals 
and pesticides. We~ will be'sampled.in accordance with NJDE:P low flow procedures as 
detailed in the.NJDEPField Sampling Procedures Manual (N)DEP, 2005). 
The analytical results wi11 be used to establish Ctm"ent w.oundwater quality conditions it1 
the shallow and deep water-bearing unit$ and to detennilJe changes in qu~lity $iilce the 
last sampling event. · 

5.2 Data Gap Resolution e~nd ·Final Delineation 
Data gaps at AOCs D, M, I, and U must be addressed before proceeding with remedial 
activities at the site. Additionai soil and groundwater delineation will be conducted to 
coD}plete the investigation process~ described in the s~bsectioris below. Table 5-2 
provides a s\ll'Ill11al)' of the sample locations, depths, and analyses for the AOCs included 
in the pre-design inve~tigation. A description of the methodoiogies associated with these 
activities is provided in. Appendix B. 

5.2.1 AOC D .. West Fuel Oil ASTs. 

To defui.e the lateral limits of sheen and dissolved phase fuel oil groundwater constituents 
in groundwater, the existing wells in this AOC will be evaluated for th.e presence of 
product sheen (see.F!gure 5.;1). 

The wells will be visually l.nspectedfot the presence of product using an oil-water 
interfa~ probe orTeflqn® bailer. If product is observed, a passive collection system wilt 
be installed in each affected weil until remedial activities commence. 

5.2.2 AOC I • Former DDT and Methoxychlor Area 

To complete the vertical delineation ofconstituents at AOC I, seven soil borings will be 
advanced (see Figure 5-2). Constituents and concentrations in soil are known to a depth 
of 12 feet based on. previous soil sampling. results (see Appendix A). Therefore, 6-inch 
soil samples will be coJiected from each2-footinterval beginning at 12 feet and 
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·extending to a m~ih1um depth ofJ 6 fe~t. To]~revent cross contamination of aquifers, 
sqilborfugs will not be. adv~ced through.the peatlayer-or into the l9w~r sand unit (deep 
Z9li~ )>.which is f1PPJ."OXimately' 17 feet. bgs. Soil !;$ples :will be. anal~ed for zl~¢; . 
4;4~DDE; 4A,.DIYf<; and methoxychlor; · · · 

5.2.~ AOC U - Fonner UI'Jiin·ed Pond 

Th~- gro~water moijito@g prQgtaJJ;j :wiU include sampling the ·deep monitoring well 
MW.:38B. Deep groundwater at this location .contained chlorobenzene·and methylene 
cb1ori~ a})oye:the GWI!t\ c#t~ri~, ~tl futth~ saij,lpJ!t:tg is reqtiji"ed fotfren<f. ariai:Ysis. 
The new analytical: data wfil supplement the data colleCted previously and :will serire as a 
baseline. for future long,.t~ monito$.g, S8Jliples Will be a,rialy~edJor: VQCs~ SVOCs, 
m~tals, ~d. pestici@s. The thlckne8s ofDNAPL compounds in the well; if present, will 
be measured. . . 

5.2.4 AOC Nl- Wade .Brothers Gompany 
DuPont will conduct a field investigation at AOC M to'determiJleifNAPLispres·ent and, 
ifpresent; to detennine the direction·ofanynuwation throughjhe soil.. if recoverAble 
ql.Umti1ies ar~ id~n:fif1ec;l, DuP¢~~ •Wjll r~ovei' free prQdU.Ct on 'iiil :interim basis utitil 
remedial action )mpleme!ltatlon. 

DuPonHvill iJ,lventory ·ati wells in: the vicinity ofA0C M. The Inspection will document 
wells, piezomet¢ts, catch-basins, reco:vet'y trcinches, .$umps, and surface water 
measurements. mspections will be·perf<,>tmed at high and iowtide to cohfum.previou$ly 
observed tidal effects. Inspections wilHnclude water level measlirements, groundwater 
flow analysis, and NAJ>I., m~asui:t}ment (ifpresent)~ · 

Thefoll()wing 1ll9lti.torillg well~ and piezqm~ters ':VUl9e U$e.CJ ·in the eval~tiop:: pz:.IA, 
PZ-2A, PZ-3;\; PZ-7 A, P~8A~ PZ-9A, pz.;IOA, Mw~7 A, 1fW.,3oA,MW -31 A, 
MW~IRM-4, ~d.MWflR1V,h5· Surfape waterlo~aticmsSW-1, sw~2,SW.;3, and S\V-4 
WiU b,e·evaluated. The ¢ondition of the dec<>Illlilissioiled pto,ductorecovery system (Stimp 
#i, Sump. #2, and the produC:t recovery trench) \Viii also be evaluated.· · · · 

tJsirtg the infonnat1on obtain¢<! from the:above activities; a: current assessment of the 
extent ofproducfi¢d 'groU11dwater flow direction will be made. IfNAPL is(oWJd and 
d~ltpeated,itwill pererrioved during.the,remedial actiqn. 

5.3 Source Are(l Delineation Samplhlg 

T<> delineate sources. that have the· greatest likelihood ofcontributing to gro:undwat¢r 
contall'ti®tion; AQC..;specific testing will be conducted at:each of the pqtential source· 
ar~as (AQCs.Q, 1\-f,:pi I, a:nd_l.J). 'fll¢ s~bsections t;elow presenta s~pli11g plail:tq 
aehieve source area delineation. . . . ' . . . . . 

5.3.1 AOC D • W~$t Fuel Oil ASTs. 

The·P~ase Ill RJ:C(}inpleted ¢~·delineation ofresidtJ,~lpro~uct.in the soil and sh~en ip 
groundwater: ·Sheen "In groundwaterwill be addressed .as discussed hi Section 5,2 · ofthls 
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report The $itewide groundwat~r monitoring will al&o provide infonnation on the • 
current impact on groundwater from th~s AOC. However, soils impacted by residual 
petroleum product remain and require additional delmeation to facilitate p Janning of the 
remedial action. · · 
The AOC .D source area was defined on, the basis of visual identification ofsoils 
impacted by petroleum hydrogf!!Qons or the presence ofNAPL .. Previous borings 
identified an area in the shallow fill containing tar-:like substances in the soil, which will 
be removed during the remedial action. To .delineate this sour~e area, soil· samples will 
be visually !nspected for residual petroleum Product ot NAPL. Soil .borings will be 
advanced using a geoprobe at the locations·shown in Figure 5-:J .. The borings will be 
~vanced to the top of~e peat layer, approximately 8 to 10 feet bgs,. and the continuous 
samples will be visually inspected for the presence of residual petroleum products. Based 
on.visual observations of subsurface soils, the sow-ce area will be delineated. 
Three soil samples willbe coll~ted from borings in the source area to characteri?e the 
material for future disposal. These samples, shown in Figure 5-J, will be analyzed for 
toxicity characteristic leachate procedwe (TCLP) VOCs, SVOCs, and metals. 

5.3.2 AOC I ..,.. Former DDT and 1\irethoxyc:hlor Arf)a 

DNAPL originating in AOC U was identified during Rr activities in AOC I. Further 
delineation ofthe DNAPL itnpacted area will be conducted ill bot11 AOC TJ and AOC l at 
the same time as part of the same overall program. Boringlocations are shown in 
Figure 5-3. Visual identification ofDNAPL in soil samples will be used to delineate the • 
extent of th~ source area 

5.3.3 AOC U.- Former Unlined Pond 

To delineate the area to be remediated, a total of38 soil borings will be drilled at 
locations spawn in F~gure 5-3. Soil borings will be advanced using a geoprobe around 
the perimeter of the DNAPL zone to better defme the extent of soils targeted for removal. 
Continuous samples will be collected by the geoptobe, and the sample core will be 
screened with a fi~e ionization detector/photoionization det~ctor (Fib/PID). Visual 
observation of the soH cores will be tised to detennine the presence ofDNAPL and 

. impacted soils. Additional soil borings may be required b~ed on field. observations. 

5.3.4 AOC M - Wade Brothers Company 

.Delineation offree petroleum product in groundwaterwas undertaket1 as part of the 
·Phase III RI at the Wade Brothers garage are~ BecaU$e of the change in groundwater 
flow directions resulting from the wetlands mitigation projectand subsequent sheet pile 
wall interim remedial measure (IRM), tile current extent of product in gro~ndwat~r is not 
certain. Curreiltgroundwater conditions in this AOC will be assessed as part.ofthe 
sitewide groundwater monitorin~ program. · 
DuPont proposes to delineate the area of petroleum-impacted soil by advancinggeoprobe 
boririgs at the perimeter of the previously defined area, collecting Gontinuous core 
samples, and inspecting soil samples visualiy for the presence of petroleum product or 
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r~sidwil product ;aoringlo~tions are· provided in figJJr~-5-4. The source area. to be 
remediatedwiil be defined by the extent of. visually im'pacted soils. 

5~3.5 .AOC P • S.i~_wide At.Seni~ 

5.4 

The NJDEP previ<:msly agreed thatd,elinea~io_n .Of s.oils within AOC P was complete 
(NJDEP letter dated December 27, 2001). Previous studies identified the ateane'ar 

·monitoring. well· MW.; l'SA as -a potential sour¢e of'~senie c.oritanrinaiion of groundwater 
. arid propps~d ftirtll.et. 9elltieation; Ii1 ~dition~ D).!Poptlu~s idehtifie~t S<:)ils wit11 'i~levated 
arsenic concentrations;.near m0nitoringweil.MW.;.l3A a8 a potentiaL source ·of . 
groUiidwater corita,tni:Q~tion. PuP9ri~propQse$ further delitieation ~npoth~ofthese are~ 
to support the rernediai action, Delineation ofarsenic insoilto the IQWSCC and to the 
defined rerh~<liation .standard 'qf 30Q tnglkg will be condti¢ted lll both-areas. 

To eV-aluate arsenic c.oncentrations in the area near MW~I5A, soil.samples will be 
collycted fr()rn lqcatiort.s within t}le.59~footgrid shoWri'in,J.;Cigure 5•5. Note th!itthe grid 
onlyex~nds to the.property bo~&ry on the;southem end, '$oil conditions are not 
conducive. to geoprqbe dt1111ng and Stunplhtg; As )l cons.e(JQ,et1ce, bqdngs will be 
advanced Using hollow-stem auger .tecluiiques -and continuous spltt;.spoon samples will be 
collected·to ad.<mtKof~l f~e,t, v.T:bichis.theJ!laX!mum <fep_th:ofe,leva;fed ~~enic· 
.concen~rations:i<:tentified dtifing the~· Eacl.\ 2~foot, split•spoon san1ple Will be analyzed 
for arsenic b~ginning with-the.O-to 2-footiriterval and analyzed in the seq~ence 
described below. · · 

To COI1lplete· delineati(jri ofarsehic~concentrations in .soil n,ear monitoring well MW..; l3A, 
soil samples will be collected bygeoprobe drilling techniques from the lo~ations shown 
in Figure s~6. Samp.ies Will be collected in 4.:foot intervals from ground surface to the 
t9p of the confining layer. E!i.c,h 4.;foot samplllig ~be will be cut Into. !-foot san1pJes, etnd 
the. soil recovered wili be analyzed for ~senic. 

· On~e the samples are collected mid shipped to the laboratory, a phased analytical 
lipproach wilfbe used. S~ting with~boreholes with the closest proximity to previ:ously 
identified exceeden¢es, .all samples fro111.the soil profile will be a11~Iyzecl V/itli a rapid·· 

. turnaround time. lfali.samples from the. borehole do not exceed ihe ·remediation standard 
OOQ mg/kg),.the hciri.Zot~m.l.delin;eatio11 in.tljis ciire~tion will haye .been detemiinecl. If a 
sample within the soil pro'file exce~ds ~e action level~· then the ~amples from the next 
'borehqle.~xtending,outw;:ltd from ~e.sourc.ewillbtl.anabzed; The process wilf.be 
repelit¢d until dellneationto the .~tioh level is achi¢ved ifi. all directions from the-source 
. area .. 'using thes~ res~lts, ihe lateral anci vertical extent of the arsenic source to be 
r~Il)ediated will b.e.defitted. 

Health C1nd Safe.ty Pl~n 

. All -r~ecti.ation activities at the -~ite, in<;htdi11g eql!ipm~nt decon~~atjm~ will b~ 
conduCted in accordanc~ with ~.site-specific HASP (perNJTRSR 7:26E:.6.2[a]ll). The 
HASP, presen~ed i~App¢ndixD, waspreparec:i in ~ccoidan,cc~ with all ~pplicabJ~ federal, 
sta.te; arid l~cal teq~ird11ents ipcludirtg, bu~ not limitcii to,, osHA r¢gulati~ns. 
29 CFR Part 15)fC((dccupat.ionai.Safety ~dHe~lth Standards) anci29 CFR Part 1926 
(Safety and Heal'th Regulations for Construction). · · 
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s~s Quality Assurance Requirements 
Appropriate quality assurance: requirements pursuant to NJTRSR.; 7:-~<?E-2 .. 1 ~d;. 
7:Z6E:-2.2::will be followec;l d~irtg theJmplementaqon of rem~dial action activities,_ 
including the.development of a QAPP (per NJTRSR 7:26E·2~2) (see AppendiX. E). 
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Table·l~l 
Regul~ryRequirements 

DuPont GraSseUi Site Linden, New Jer8ey 

• Natural remediatiOn of. groundWater may require. greater than 5 year& to achieve 

=A~W~Planl-2008 
()II, .. PageJ of1 



. North Septic System 

Groundwater, .sfte-wide constituents 

~ 

contaminated soils .and petroleum sheen during 

1/~1Jning of septic system C()mpleted 

1/~11nin~ otseptlc system compieted 

4/19} 

9/20/ 

-ling of septio system compl~ted 

IWlcie groundwater monitoring program and 
4/19f.Jementallnvestlgatlons during PDI followed by 

1 While NJDEP uses the term Area of Concem(AOC), Du~tn Investigation ·in 2008 
2 AOC N consists of two ditches; one along the west bouncf.sey Transit Authority 
3 The Sept. 15, 1994 NJDEP letter states that DuPont comemedial Measure 
determination was granted. ·The September 20, ·1995 NJ~ble 
action to cOmply with ISRA regulations. · · 
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.. Tat.e-5-1 
Pre-D(;!sign lnvestig•ti~n Sampling SIJr:nmary- Groundwater 

DuP.ont Grasselli:Site 
Llreden, -New :Jersey 

A-ll: ~tl)'ltctioning:""site-monitoring_•weUs'includmg·: 
MW·-· IA. ~·nir~2· --A· -MW---.. ·· )3"A .. ~-.nir.•:7· .A i,rnr-g'A-... MW··.---s--a···-.li..nitg· A- ·MW· .. -. -:, . ~;<-1Vt-:vv_,-: a·t·~ - .r-!- · .. _.,-~v..t~"~' .n.,-.. lV.l:vv:~ · . .-: ~- . -. • ·,._l~~~-vv·- --"''_; __ .. - -• 
lOA-, MW.~:ti:A; MW-J.;ts,;MVJ~l-2AR, MW-13A.,:-MW;,l4A;Jvtw:..i'5A,. -
MW:~:r6~ MW48A,:MW~l8B.~ M\¥-1-9A, -MW;,4QA; MW~2013~ -MW~ 
22A,J\;Jw~23A,, ,MW~~#A,M:w~2~~.~t4W ;2g~ MW.:.2~1;\,_M\V~3QA, 
·M\Y~3-IA._-MW;..32A, tvf;W~~~AR..-.MW~'3$1\,:MW~36A •.. MW~3:7A.MW- · 
3$A,_MW~38~~ M'W~$:9A:J~1.W4Q,A,_;MW-4:tA. -MW~2A;:.tvtW43A.·, 

-M:W44A,.M\V4~A;M\V46A;, 'MW-47A •. :~481\;, N'f:W4&Mi4,:M\Y- -
IRM~s:,,,;pz;.;JJ\.,:ez .. 2A.~z~3A• .PZ...71\;..P.Zr&A •• Pz-9:A.-~~~-t:oa -

·• A surv~}t t>_f"¢x~~tmg-w~ll~~UI ·be.cqndu¢ted:to d~temune,C:9nditiQn; 
Damag~'d·w~Jls:.wm 6e#pair¢d,iif'P9'~sibte.,.on1miov~d~ . AU::r~mainmg 
wells wil rl)·e f~-:<l¢velop~'ppgt tg :sampling. 

-Gta$selli.~$Ri:~~6uacy'2ooa 
vvlirnlngton, bE - · 

• 



Table-5-2 
·Pre-Design ·Investigation ·sampling S.ummary- Soli 

DuPont·Gra$Selli Site 
Linden, New Jersey 

No. of 
AOC Mec:tia SampleiD sampli~g -

·L~tions 

D SOil osa.tothrough oss,;12. 3 
M :;)oil W-8-1 throughW-S-16 16 

I s.on ISB-31· through .ISB-37 7 

p SOil P-8-1 :through P-S-12 12 
p SOil P-&-13 through :p..s-35 .23 
u SOil US~16 through USB-53 38 

Notes: 
** Phased.analyt:ical; only analyze sample if sample.$bove exceeds criteria 
HSA=hollow...stemauger · · 
BIN= baseln~·compounds 

RemedlaiAction·Work·Pian 
WihtDngton, PB 

• 

DQptfl· 
(tee.t) 

10 

10 

12to. 
1Er 
21** 

21" 

10 

M~thod 

-
Geopn)be 

Geqp~~ 

Geoprobe· 

HSA 

. Geqprob.~· 
G~PfQbe. 

Analysis 

MetalS, VOA. SVOC 

VrsuatO~ons Only 

zinc. ODE. 'DDT, methoxychlor 

T9tal: .. entc 
Total ai'Senlc 

-
YJsual Observations Only 
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S11mmary of AreaJ ofCQn~rn 

Thi$ m>Pen®c ~~~s .tbe ~ot~wiU.sl~Il$ i'el!Ch~d, for ~}). .~e~ ofcon~erJJ, (.A.OC}at the 
DuPo.~lGri,ISselJi sit~ l;>a$~ on h.tfo.p:n,atioil found in tl.t~followillg site ii).vestigation 
rep()rts and the Sitewide.Remedial Action Selection J/.'eport (RASR) (DuPon(20o6): 

Cl Voluntary Environmentaiinvesti.gation 

a Environmen~ Ci~up.RespollS~ !JabilityAct (ECRA)Invesiigation 
a Ph~e II :Remedial Ir;.y~~gatjon (Rl) · . 

. Cl fh~eJII RI 
This app~~ alst> presents the J;iistQry alid current ~ of each AOC. 

Aoc A- Pipeline Rigf)t-of~Way 

Sevenil compariies own petroleum _pjpe1ines that are buried in the marsh area ofthe 
· fo~erDuPont:Grasselli planfpropeity. 

Vol~nt~ry En,\llronme,rtal. lnvflstlga.tlt:)n 
.. As·Part of this ip,vestigati,oll, soii·~8JJ;lpl~ $88()ciate4 witl{ AQG Aw~collected at ()r 
below the· water table intetfac~ t:Q represe~t'hoth soil and groundwater. No free 
.Petrolewn was ob~erv«\when ~llecting soil. sampies near the pipellile. Based ol). the 
\ralues,repo~:fortot~ p~I~~hyck,O~~~ops (TP~), toW senrivollltile ·orgamc 
compounds (VOCs), .and total VOCs; .the pipelines do not appear to be airectfug soil 
quality [DuPollt~riVironm~taiRemediatiol1.:Semces. (DERs), l99l] .. Th~fo~, 
DUPont conclude<! that the resu}tS AAsocia.ted. with this ar~ 'did not in4icate significant 
denitn~taldegradation-to soU or.gr-Qundw~ei. . . . . 
I>uPont recollUilended no further actionJor AOG A, and the New Jersey Oeparlment of 
Eti\th'Q~e~tal Proteetion &JDEP) agreed U.a.letter dat~ October 29, 'l992.• 

AOC 8...;. Fonner Marsh Disposal 

This AOC was used for disposing of aqueous:manufacturihg wa8tes from '1928 1llltil the 
mid:;1970s~ All w~tes djsj>osed .of:restUtedfrQnl:ttie trultiuflieture ofizlorganic 
oom:poltllds (~.g., phosphate_ plaster, hwo~muds, si}ieate-nnuts, metal sulfides). 

V()IJJtltaty Environme1141U1Jv"tlg;Jttqfi . 
'Based QJl the soil and groundwater-dafu collected as:pait of this investigatio11; DuPont 
Qpncliui® tbattbis A¢G haS not(Jetrim~tallyllitpacted $oil or ground.wa.ter qll~itY in . 
the area: · · · 

.ECRA.lrivestiglftlon 
A comprehen8ive investigation .was conducted byD8.mes and Moore for tbe1~JewJersey 
1'urzlpijce Authority (NJ'fA); and groundwater .~ata obtain¢<! were reyiewed, a5 part of the 
ECRAinvesti~tion (DER$, 1993). Bas.e<l on !Ae data.asse~$ment, DUPont cQnc.uded 
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.that this AOC does not warrant further consideration. Arsenic was detected in levelS • 
above the Ambient Water Quality Criteria(AWQC) in MW .,6A, but was not detected ' 
above the AWQC in eit4er .filte.red or unfiltered groundwater in wells MW -SA or 
MW-8A. These wells are located in the· central portion ofAOC B. 
hi the mid-1990s, as part of the Interchange H and 15 wid~g project, the NJTA was 
required to mitigate the filling <>fl2;2 ~res of wetlands. The D~ont GrasseUiwetlands 
adjacent to Pil~ Creek, which ~Qntain AOCB, were identified· as a potential wetlands 
mitigation site (.DERs, 1995). The Phase lll Remedial Inv~tigation Report (DuPont 
2091) ·s~ that the NITA had t:eelaimed the;, A.OC B area for wetlands miti~on 
purposes and~ therefore, AOC'B will be addressed as part of the wetlands mitigation 
project. 

AOC C - DMHA Waste Holdin!J Pond 

This AOC consisted of three pcm.ds·with Hypalon® liners that teriipotarily held Qilute 
aqueouS DMHA waste before it was disposed of at sea. These ·Ponds were 
decommis~oned in 1990. ·· · · · 

Voluntary Envlronmentallnvestlgtdlon 
A$ part ·of this investigation, ·soil and gro~dwater samples were ~llected in the area of 
AOC C during the installation ofb()rings associated with MW•lSA, MW-16B, and 
MW-17A. 

A review of the analytical results indicates that the soil and groundwater quality 
associat~ with hydrologic unit A in the area of the waste holding ponds has been 
degraded, particularly in the are8:. ofMW ,..tSA It is 11I1Certain whether the degradation is 
occurring as a result of material, that was stored in the ponds, the silt.:. like fill material 
adjacent to the ponds, or t}le manufacture and storage ofarsenic acid and lead aeetate. 

ECfl}. Investigation 
Groundy.ratet data, collected as Pilrt of this investigation, as well as a ~e8sseSSI11ent Qf 
previous investi,gation data, concluded that no potential impact to groundwater exists. 
For P<>tential contact with surface soil, arsenic, benio(a)pyrene, and benzo(b)fluoranthene 
were detected in ·concentrations that exceeded the soil scre~g criteria in one surfac~ soil sample. · . . · . · · 

Phasei/RI 
·As part of the Phase U .RI, analytical results frQm previous investigations were 
reassessed. The data from these previous investigations .showed tha(; with the exception 
of the sitewide constituents of con~em (i.~., arsenic and PAHs) that would .~e add.ressed 
as a separate Aoc· (AOC P), barium was ili,e only .constituent that e~ceeded the 
New JerseyResidential Direct Contact Soil Cleanup Criteria (RDCSCC). 
The Phase IT Rlactivities conducted at AOC C delineated the constituent barium, the. 
only constituent of concern, to tile applicable soil cleanup standard. The Phase n RI soil 
and groundwater analytical data obtained from samples collected at AOC ·C delineated 
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th~ areal ~xtent of.barium adjacent to the 'site pedm~ter to Nonresidential Direct Contact 
Soil C1~$up Criteria (NRDCSCG). The·verlical ~tofb~um ill soil:~ a.lso·· 
delineate4 t0 tile NIIDCSCC. As a result, 110 a:dditional :investigation of this· AOC:is required; . . . . .. . . 

r 
A leiter :from the NJDEP dated.ianuazy 21, 1.999; stated that the delineation· of AOC C was adequate amJ no .fUrther investigation is:~qUire(i; 

AOC D- West;Fuel On ASTs 

AOCD consisis·offourfotmer abovegrowd storage tanks (ASTs) Witbln a diked area. 
Ifistorical•ri:cQrds iJiqi~ate that ~olfue. W$8 stored iri the northern, ~;-~~rds do not specify the type: of rueJ pit that WaS stOred iJi the remafuing three tanks· 

. Voluntary Envirorlrntmtal:lnvestigation, 
As part of this investigation, gr611Ildwater-and >soil samples were collected in the area of 
AOQ D~ The monitoring ·w~I1 installed.ne3r. AQC D wasi<J,entified as !VIW·llA~ Soil 
sainples collected asp~ of~eJpstall~tjon. ofMw-114 con~lled li.t9tal VOC 
concentration at a Iow·0.043.triiiligrams per kilogram.(mg/kg). No SV"OCs or TPHs were qeteq~ib $oil~ - . . -

No 6"eeprQ~duetwa8detected in the. instiilled·well wheil8ll1lged oz: stun.ple4. '}'otalVOCs m MW -1 ~lA Qty4rol~gic_ uilit A gro1llldw~~er) iridi¢a.t¢d ~ concentration ,of h4 milligrams 
per liter (mgll), which appears to reflect .background .for the area. · No;SVOCs or TPHs 
wei:'e det~t~-inth~ &round.wat.er saniple oo,ll~ted fro~ MW -llA ... B&Sed pn th_e ~ovQ information, DuPont cortciuded that the fuel oil storage atthis· location has not impacted 
soil or ~otuidwater. · · 

ECRA lnv8$tlg.titJ,n 
A p~ of tllis itivestigat:iott, soil ~pl~ were collected(or Jabo1"8tory·aijalysls~ _ Jn the 
area ofAOC D,_no ana1}1es were det~ted at concentrations above eitherthe NJDEP 
'NRPOSCCor·the Impact to GroUil~aterSoU S~-Criteria.(IOWSCC). Several 
constiWf3ll.~ tb~ do ilofhaye·$cyeefi#ig'ctitena were det6cted in s¢ace<soil; }low~er, the 
concentrations oftht1Se constituents were not considered a potential concern .. Therefore, 
D~p#t cO,~clud~41;l11~t ~()ils~le :re~\Jlts Showed no potential co~cei:n for either · 
NRDCSCC or IGWScc·cnteiia. . 

Ph,-$eliRI 
During~the ECR.A investigation, ·s.oil sample SS-3.6 (see'Pliase n·ru for location) 
~rita,ined '$.~ C~tuerl~ b~o(i?)4~Qr~f!t~e a.t.a. c¢lc~~on ofl.O.mglkg .. T~s 
conce.titration exceeded ihe:RDQSCG fortliis area. ·The objtx;tive ofthe P~e.II 
sampling .ill.AoC .:O·w~ to qomplete the investigation of t;IU.s area· in acCQrdan~e,with the 
NJDEP 'recbnicall{eq~ents fbrSite Reptedlation (TRSR}for so.il ~@ti the;ASTs. _. 
'l'he P~ase 'U Rl'at 409 r~· deJ:ib,~~~ ~~·la!eral e~llt 9fA9G-relat~(J .~()p~tituetjts _ 
(PAH~) in soil. Additionally, the investigation identified and determirted th~ extent of 
residual p·etroleum pr~dlict on the water table. 



_Appendix A 

P AHs·detected in AOC D were only slightly above the NRDCSCC in samples with 
elevated TPH concentratio~; The extent of product was delineated based on viSllal 
observations and flame ionization detector (FID) readings. The elevated lead 
concentration detected does not appear to be an AOC-related constituent, and it was 
recommended that lead be considered a sitewide constituent ofpote:ntial concern 
(CO PC). 

Phase Ill Rl 
As. part Qfthe Phase m ru,·puPont in$talled four temporary wells and four permanent 
wells and drilled two open bo~holes to delineate the exte1;1t ofproduct on thew~~ table. 
The wells and open boreholes were tested for the presence ofrree-:-product using a bailer. 
Based on historical data and observations during the Phase m RI, it was detennlned that 
residual product had impacted ·soil and had, been delitteated. Product was not d~cted in 
groundwater, but. a sheen on top ofthe wat~ table was delineated. Based on Dr.Pont's 
experience that such sheens are virtwltly wrecoverabie, no recovery effort·was 
.recoDupended. 

However, the NJDEP policy with regard to free· product req~s removal to the 
maxim.~-extent practicable. Therefore, the NJDEP required that DUPont in~e an effort 
to recover the sheen. DuPont agreed to evaluate the persistence of the sheen and address 
dissolved plume constituents, if detected, .in~ a remedial action selection report. The · 
NJDEP accepted the DuPont proposed approach in a December 27, · 2001, letter 
addressing the Phase m IU. . . 

AOC E - Building 54 Septic System 

This AOC includes an inactive subsurface tank and drain field th~ covers app~ximately 
1,300 square feet. The location and-orientation ofthe drain field were obtajned from an 
August 10, 1992, plant map. The utilities depicted on the map incUcate that th~ septic 
system received wastes only from adjacent Building 54. Site demolition activities 'have 
¢moved any swface evidence ofthe drain field location. 

Voluntary Environmental Investigation 
A soil boring:associaWd with MW-12A was advanced adjacent to AOC E. Soil analytical 
results far total VOCs, total pesticides, and lead were elevated i~;~ comparison to other site 
soil samples. However, corresponding values of these parameters in groundwater were 
all weli .below the average. · · · · 

Groundwater did not appear to be impacted by VOCs associated with AOC :a~ but.a 
groundwater pH at 10.2 units in~cates that groundwater has been impacted by basic 
compounds. {This result was based on a laboratory me8$urement, not a field 
measlirement) Based on these data, it l:lppears that a basic compound from the septic 
system near this AOC is impacting groundwater. · 

ECRA Investigation 
Only groundwater and an aqueous sample from the septic tank wete evaluated for this 
area as agreed to by the NJDEP. In the groundwater, sporadic detections ofpesticid~s 
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were obser\led. Despite indjvi(huil. :PeSticide levels e~ceeditig the AWQC, the 
i11co$istentdete9tions ofpestj,cides s~ggest that pesticide$ do Iiotr¢present a concern in this area. In the fi.l~ed grQundwater; arsenic and met'C).U)' w~ tb,e o~ly COI1$tituents 
detected in ltwels abov~ the A WQC. AI'sel#c has b.een ~dentffied lis a $it~® CQPC ~d 
is probably not relatedto·this septic system~, Mercury was detected at -very low . -
concentra1:io.ns just~ove ~ts detection limit. . . 

Criteria are not av:ail&hle. fur septic tanks. }{owev~, the low concentrations detected 
indicate -tfultnO. filrther .consideration is warr~teq. 

Phase/IRI 
The soil'samples collecte(l at AOC E during the Phase U 1Uindicate that pesticides and 
metalS in soil are not present at levels ex_ce~g the relevant criteria. Because soil -
$mnple concentrat;i®$ )Vel'e below NRDCSCC, AOC _E do~ not appear to be a $Ource for 
the elevated constituent concentrations _dete:cted in groundwater samples from well 
MW-33A or cr0ss-gradient well MW ·33AJt -- -

. Phase Ill Rl 
Due to tJ1e excavation ()f the.mit;igated wetlari<J$; gfuundwater fl()W direction Was altered. 
MW·33AR, installed as part ofthe ·Phase Ii 'RI, was actually up gradient ofAOG E. 
Therefore; dUring the :pli&se·mlU, l)uPont installed a mOnitoring well, MW-36A, 
~ydraulicauy d0\Vllgr!ldiet1t pfthe septic field to asses$ grou,ttdwater associated With AOCE; . - . - -

Based on Phase m lU resUlts, ~oundwater downgradien~ of AOC E does not appear. to be 
adv~e,ly impacted-by ~tivities in this AQC. Beeause soil was del~eated below the 
applicabiecriteii~ ci~g th¢ ~hase U R.I, ])uPont ~oinmen£ls no further~ti<>il at this 
AbC. The NJDEP concurred with this recommendation in a December 27, 20()1, letter 
addtessing the Phase ill RI. · 

Aoc F .... Former EasfFuel on ASTs 

This. area contained petroleum fuel AsTs. 

. Volu,tary Env;ronmtiJta(/nvestiga.tlon 
MW-.l9Awas instl,lJled adjr:~.eent tO AOG F .. Soil .,d groundwater samples associated 
with MW.::l9A w~e C911¢cted dllrin.g this invesqgation. NC? VOCs or ~Vocs were 
detected fu so,il. However, TPH was detected in soil at 14,000 mglkg. Although this is 
an elevated ci>ncentrati()ti; groilridwateq:esults.' indicate that tile gto1.1lldwater has been 
~y.hnpacted bypetroleutn compounds. 

Xyltn~e~c:t bis(2-ethylhex.l)phtlul!a~ W~e d¢t~cteci in groundy.ra~ froJl1 Mw-19A at 
concentrations ofl and 15 micrograms per liter (JJ:gll), .respectively .. Both values are 
tel11,tively low and ~ppear t<ibe at backgrotind le-Vels for the plBIJt. No £ree.;ph8Se 
petroleunt' was detected.- · 
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ECRA Investigation • 
As part of this investigatiort a4cfitional characterization was completed at AOC F to 
delineate the TPH det~ted during the voluntary environmental. investigation. The high 
TPH was delin~ed and WaS detel1llitied to be ofllitlited ex~t. :One Sainpl~ was also 
analyzed for P AHs because the sample analyzed during the previous investigation 
contained: elevated practical qu~tification limits (PQLs) for P AHs. Resul~ frot:n both 
sampling events indicate no \TOes or SVOCs above applicable criteria in soil or 
grotmdwater. Any release from the fuel oii tanlcs woul~ ~ve been detected in voc and 
SVOC res11lts. Therefore, this AOC does not waqant further consideration for VOCs. " . ' .. ' . 

One soil sample alSo eonfirmed the presence of elevated concentrations of arseriic and 
lead. Arsenic and lead are considered to be sitewide COPCs for surface soil. Bec·ause 
arsemc andJead have been id.entitied ~ sitewide COPCs, DuPont concluded that thjs 
AOCdoes not warrant finther consideratioJL 

PhaseiiRt 
During the voltmtary environmental investigation, a soil sample was collected during the 
installation ofMW -19A, that contained copper and thallium at·concentrations greater than 
the NRDCSCC~ The obj¢etive of the Pha$e II RI was to laterally and vertically deliheate 
the eievated copper and thallium concentrations associated with AOC F. 
Samples collected in AOC F show that thallium and copper have been laterally delineated 
to below the NRD'CSCC. Thallium has lllso been deijn~ted v~cally in this AOC. 
Therefore, additional lateral delineation of this constitu~t is. unwarranted. Furth~ore, 
because the elevated copper ~oncentration detected at FSB-04 was within an order of · 
magnit\lde Qf the criterion, it was concluded .that additional vertical delineation of copper 
is unwarranted. ' 
A letter from theNJDEP dated January 21, 1999, stated the followiligregatdingAOC'F: 
"Additional samples were taken and analyzed to complete the delineation of the area." 
"These r~sults are satisfactory and no·additional soil sampling is required." 

AOC G-Main Office Septic System 

This AOC is being addressed as part of the RASRfor the Facilities Area. Additional 
iitformation regarding this.AOC is provided in· the Remedial Action Selection Report 
{buPon~ 1998). 

Area H - Nort~ Septic System 

This· AOC is being addressed as part of the RASR for th~ Fac~lities Area. Additional 
information regarding this AOC .is provided in the Remedial Action Selection Report 
(DuPont, 1998)~ · · · 

AOC I - F.orm.er DDT and NiethQXychlor Area 

The compounds DDT and methoxychlor were manufactured and stored in this AOC. 
Former buildings.inthis AOC were demolished between 1976 and 1978. During 
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~uflicqnin& .~railroad spur w~s. p~sent alQng th.e northern si(Je of the ~ea at1d ·ll 
shiPJ)iJig doc~ w~ locate(l east oftli~ m~ufac;tU.ring area .. Sine~ c:lemolitjop, ·the area :bas 
likelybeen.·regraded several times. 

' . ,< ,· 

Vqlu~t.,ry El'lvlrqiJrfjeiltal -Jrwestlgt~,tion 
As' part ()f.this inve~gation, JX~onitoring wellMW -24A was in$talloo adjacent to AOC I. 
St$pljt_}g-:I"esult~ .f.o~ Mw-24,f\ ip.<iic~ed ab<,>Ve ~ve~ag¢ oo~cen~a~o~ :oftotaJ pesticideS 
in soiland.above average.collcentrations oftotalVOCs and .total SVOCs, totalpeaticides, 
an4 i'PH in groundw~ter. DuPont conc11lde4 thaHhis inatJ.tJfacturing process 11~ 
hnpacteq bOth soil and:#Qurid\vater qU:~ty. · - - -

ECRA/nV.st{vation 
Elevat¢d co:ncenttations of zinc and merouey detected in soil.duririg the voluntary 
environmental in,vestigation were not con:fir.tned by i:he.subsequeni EC.RA sapwling 
re811lts. .fv.terc~y ).V~ riot C()psipete(l a p()tentiill e<)ricetn becat;ISe ~e de~~ - . 
conceritrationulid-:notexceed the·appropri~te sereening critena .Ziitc did notappeado 
ll~ ¢~eva.~e4 thtol18l:tQ11t.tqe AQG ~amp:li,ng 19Pa\io~ ~ therefQre,-is Jlriljkely to_ b" a . 
potential concern._- DDT was det¢eted aboye·the-NRDCSCCin one soil siUllpl~; however, 
th.e ayerage PDT 90~centrati011for the AOC did not eXceed the.criteria, 'l'h~fore, DDT 
w8Spotooli$id~t() l:)~·a.p9~ti~ ~Qn¢WatAOGL 

For groundwater, ~umeroils otgallic c<>rt:tP()lJl1ds; itlclu,Qh.)g chloro~erizene, cPJoMat~d 
benzenes~ and isomen; ofBHC were detected. · COpper; nickei, and zinc were deteeted 
~b<nre Uie AWQC .. l)ul>ont conclWJed ~t thisAO_C warranted additional C()n,sideration . 

Ph~se-i[.RI 
'fhe. Plia8e. IlRlactiviij~s.at.A.OC I 9harae(~ andp~~ydelineaJed ~e eiqeti,t of 
con8tituents in soil and groundwater. ·J3as~ on the reSUlts .frOm the.Phase Il Rlactivities, DUPonhna® _the{ollowin~ ~olilmendat:ions" · · · · · 

a Because arsenic an<i'lead are sitewide COPCs that are not kiiowri. to be associated 
witll AOCI actiVities, e"®~c~s:ofsoil Criteria atAQCTshol.Md be ~v~tlated 
as part of the sitew.lde COPCs (AbC P) mvestlgati<m. 

a M<liti<>~aJ Yeit!9al~d ~at¢.@.delille¢on ofzinc.in soil wilt be:nee~ss!ify a,tortg 
the weStern and<eastern·pad:periineiers. 

a. Further lateral and ·vertical delineation: for~ thefollowing pesticides wilfbe 
1l~~~s#Y :~piJ;g'JwrtlJ.~ .~~··.@rtd~s9uthC!ll·P.ad,perimete.ts: 4;4 '--DD1'; 
4,4 ;.~DP:B; 4,4; -DDD; dieldiin; .and methozychlor. 

a .. Ar~;~c in gr.o~4o/~~~·oruy.sJi8@y:'abcweNewJm¢Y'Gro~d.w.~t¢r 
Class iiA (G\Vil:A) cnteria and. thC;refore, reqUites no further investigation. 
Howe,v¢r,p~cide·cOn,siif11ent8 _d~tect~ ~bQY~:GWJLA critetja .(4;4' ~DPD _and 
4?4; .:nnT) ·appear to originate w!tbnvAOC I arid shotiid be further evaiuated :to 
deteJ:m;newhether.temporal .. con~eni:ration.·tretids exist. 

c The source ofVOCs (i.e., benzene, ~hlorobenzene, and methylene chloride) in. 
gi'OJlll4w~ter b~e~t}l AQG l should b¢ further investigated. 
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Phase 1(1 Rl 
Additional soil borings were advanced during the Phase III RI to further delineate zinc 
~d pesticides in the lateral and vertical direction. .Phase ill RI res11Its indicated that soil 

. was laterally delineated ( except·for pesticides) in an easterly dlrection toward the 
Arlhui ~11~ The. shoreline did not allow for fjirther sampling fu the east. In a 
December 2001·letter addressing the Phase ill Ri, the NJDEP .concurred that horizontal 
delln~ation of AQC-specific soil was. complete but indica~ed that ·additional sampling was 
required to cOJJJ.plete vertical delineation. DuPont agreed with the NJD:&P and · 
reconunended that an additional soil investigation be performed as part of remedial 
design activiti~. ·The NJDEP· agreed to postpone ver,tical delineation tp the .design phase 
because the Constituents in question are ll9t mobile (DuPont, 2(>06). 

Results .from previoqs :shallow zone groundwater sampling at AOC I ·indicated the . 
. presence ofmetals, pesticides, and VOCs above applicable groundwater standards. The 
·presence ofVOCs were attributed to adjacent AOC U (former u.D.Jinedpond) and meqUs · 
were considered s1tewide COPCs. · 

Although a few pesticides associated with AOC I were dete¢ted ·in groundwater .at 
concentrations exceeding the GWllA criteria, DuPont. concluded that groundwater was 
sufficiently characterized to proceed to remedy selection. . Based on this conclusion, 
DuPont recOmmended no further investi8ation for·thl.s AOC; 

hi a Decetnber 200lletter addressing the P~e ill Rl, the NJDEP agreed that pesticides 
are the COPCs atAOC I and that the~e COPCs had been adequately delineated. ·The 
NJDEP concmred with DuPont that no further investigation ofgr()undwater was needed 
(DuPont, 2006) .. 

AOC J ..... Former .North Fuel Oil Tanks 

Aboveground petroleum fuel~ were formerly located in, AOC J .. ltl:addition, three 
tanks of ~odium styrene sulfonate (SSS) still bottoJ.mJ were temporarily buried in Uri~ AOC. . . . . . 

Voluntary Environmental Investigation 
During tlii~dnvestigation, a soil boring was a4vanced at location MW -25Aand a soil 
sample was collected. A·well was not installed. The sample collected·eontaincxi a visible 
tar-like SUbstance. TPH was reported at a concentrati~n of200,000 mglkg. Total SVOCs 
were r.eported at 55.2 mg/kg ~d total VOCs were reported at 0.00.51 mgikg. Based ori 
these ·data, fuel pil storage appears to have impacted soil quality. 

Moriitoringwells located downgradierttof-soil sample loeationMW-2SAindicate 
elevated concentrations ofTPI;I, total VOCs, and total SVOCs. It is unclear wheth~ 
these elevated conc::entrations are reiated to this AOC. 

ECRA Investigation 
In 1993, as part of the ECRA investigation, six shallow:soil samples were collected from 
the 0- to 6-inch interval and were ailalyzed for P AHs and TPH. P AH constituents 
exceeded the ;NRDCSCC at two locations: SS-3 and ·~S-4. The s~ple from location. 
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.SS-3 contained benz~( a)anthracene~ benzo(a)pyrene,_ bellZQ(b )flu.qrantb.en~, and chcysene 
above the. mDCSCC. Th~ sample .frQtl1 SS-4 contamed benzc:>(a)pyre,J.e-a'bove- the NRQcscc. · · 

Phase/IRI 
the P~en 1U ofAOC~ 1 parpally delih~edthe vertical and hori~ntal exte¢ of 
COPGs (PAils) ib soiL Soiisample.resuits indicate that- the lateral extent ofPAH · 
ooll$tituCilts in'soiJh,ay~ not .been Cc)mpl~tely <feli~eat® to tb,e west, ofM.W'-35-A, _and .to the nor1heast of JSB,..02 (west ofthe unlined pond). Further lateral delineation :ls 
n~essary to, !p.eet the reqUiremeJ).tS ·ofthe TRsR. m attdif;ion, further vet:dcal d~lin~on 
ofPAHs in s(>il is nece$si¢y at J~B-0~~ 

Ph-!Se Ill Rl 
Phase in RiactiVities cql1sisted of.additioi181 soil delineation sampling tO meet the 
·req~ents of tlteTRSit Ph~e.m soil sampling results completed the vertical · · 
de~eation ofP.Alf oons~t1J~ts assoc~~ed With thi~ AOC .. f!owever~ pori,zQ.ntal 
delineation was not complete(!~ and JjuPont concluded tha:t P AH .constituents appeared to 
be part.of:the sitewide distributi9~ ofPt\Hs. 
The :NJI)EP @J;lc~ with 'DuPoAt.in ·apecew.J>er ZQOfletter;.reg~mg the Phase ill RI. 
In.theletter, theNJDEJ?·indic~ted tJjat~Aiit~vets appe&: to be more~<licative ofa 
siteWic:ie problem characteristic ofindustri~ized areas and not reflective of releases from 
the fueloiltariks. The NIDEP also indicted"thatno further-delineation ofsoil or groundwater wati reqlrlredfor.:Abcf(DUPont, 2006t · ·. . .. · · · · 

AOC K- Forrn•r Disposal Area 

Thisft..OC w~ .used, t'or th~ dispo~~ ofvariou.s typ~ ()fWilStes~ The wastes. di~os~-.of inclUded aque.ous .wastes .such as silicate muds, -stonmvater po11d ··dredge material, 
strontium Ili.trate mud!i,_bypo~muds, sodium· s~ate salt.c8k~; c:tintethyl.slilfate piping and 
sca{fqldm,g,:llll4 ~}'inri::l~tteJ,. Ip ad4jnort, ~ un1ine.d_pond in AOG Kwas us¢d.~ol' tile 
disposal ofwastes :genemtea :from the prOdhction of methoxychlor and chloroneb. 

Volll_ntal}' ~ntiirQnm•nt._/Jnvestlglft/~11 
As.part of this 'itJ.vestigati9:p, soil and groundwater quiilit}r. for this AOC. was assessed by 
ooll~bofA soi) -~-~~ <iuri~g bolipg ~van~irig ~4 gtound:wat~tsllqlples afterw¢U · instailation .QdW-9A, MW-14A, and MW?26A). Analytical results indicate tb.at :soil and 
gro.undw~te.i<m:the area <>fAOCK are'4egrad~:wi~pesticiciesJli1dSVOCs. . . Degradation-is highest in the eastern portion. by well :MW~26A. TPH and lead were also . 
above average· in .con~entration .inJtydrolo,gic unit A. (sh8Ilow aquifer). . 

EC~ lnvestlg,tlon 
As part of Ulis irwestigatio~ additional· ~oil sample$ were c.olle<itecl and a -n~w well 
<MW~28A)was ~WI~ 
In $Qik se,v~,org~~ coll$tif11ents were detect~ __ at cqn¢.~ntratio~s exce~l1g the 
NRDCSCC .. In evaluatin~ the average concentrations 1n AOC K, benzo(.a)pyrene and 
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arsenic were the only ~ompounds that exc~~ed the screening criteria. Beca~e the • 
average AOC concentrations were only sij.ghtly higher th~ the NRDCSCC, both 
constituents were not considered a significant concern. 

Using the NJDEP IGWSCC criteria, three compol1Dds in two. soil samples were identified 
. a8 a:· pQtential concern ~ the former 1lillli.ted po:o.d ~ In sulface sQil, chlorobenzelie~· 
chlorofol;'Dl, and methoxychlor were presenfin one sample in elevated concentrationS. In 
the subsurface soil sample at the same location, methoxychlor was detected in a 
concentration greater that the NJDEP IGWSCC Criteria. 
Jn gro:undw~t, carbon ~etrachloride, cblorobenzene, chloroform,, methy~ene chloride, 
an:d phenol were identified as a potential concern itrthe former unlined pond area 
Arsenic,. mercury, nickel~ and zinc were also considered potential conc"ms beca~e they 
were.detec~ed in filtere<($amples in concentrations exceeding the AWQC. Based on tl,te 
information presented, DuPont concluded that further cOnsideration of the former unlined 
p6nd area may be warranted. 

Phase/IRI 
Phase n Rlactivities at tJUs AOC inclUded the collection of soil samples to deterinine ~e. 
horizontal and vertical extent of zinc and methoxychlor.· Sampling results indicated that 
zinc was vertically .and horizontally delineated. ·However; additional lateral delin~tiQil 
of methoxychlor was necessary to meet .the reqUirements of the TRSR. 

Phase /II Rl 
Additional sanipling for methoxychlor in soil was conducted in the Phase m RI at this 
AOC. ·DuPont collected a single soil sample to complete the horizontal d~lineation. 
Samples .Collected at depth ~xceeded the GWllA criteria. To determine a true impac~ a 
groundwater:sample was collected and ana1:Yzed. Results of the gro~dwater analysis did 
not exceed the groundwater standard. Based. on the soil and groundwater sample results; 
the NJDEP stated that horizontal delineation was satisfactory for AOC K and that there 
was no impact to groundwater (December 2001letter). Therefore, the NIDEP concluded 
that no further soil or groUlidw~ter·sar:npling was required for AOC K (DUPo:ri~ 2006). 

AOC i..- pH Adjustment Ponds 

The pH adjustment ponds were used to adjust the pH ofstormwa.ter and :noncontact 
coolfng water prior to discharge into the Arthur Kill. 

Voluntary E:nvironmental Investigation 
As p.art ofthis investigation, ~onitoring well :MW.;.2oA Wl!S installed to ll10nitQt 
groundwater conditions in hydrologic unit A by the pH.adjustm,ent ponds. A soil sample 
was ~ collected for soil q~ty. A petroleUm. sheen was noted in s9il Cll;ttihgs duririg 
thedrilling·ofwell MW -20B along with petroleum odors. As a result, MW•20B was 
coilstnlcted with a double casing. ~ubsequent gauging of water elevation du~g 
gro~dwater sampling .in December 1990 revealed no free-phase petroleum in the well. 
Based on soil and groundwater results, DUPont concluded that soil appe~tts to have been 
degraded by petroleum as evidenced by petroleum sheens and odors during Mw'"20A 
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drilljng. Soil data. mdicaud allovlavenige total VOCs andtdtal pesticides. Grollildwater 
data for hydrologic uriit:Aindicated above .average concentm.t;tons of-total SVOCs and 
TP}I. ~ additiqi:l1, tptal djssolveq. so,lids (TPS); chlmides; sodillDl; stJJfate, and le~td .were 
present at above aven~.ge-concentrations; ·Based ·on these .observations, ·tlie·pH adjustment 
ponds have iqtp~~ bo~ ~e q~cy pfs<>ll aQ,d. groWufw~eJ.". · 

ECRA Investigation 
,As part .of this inves#gationj .gtounciwater.s~pling ~ perfomi¢ at tlljs'A..QC. An 
assessmeiJ.t of the hist.Qric ~d-cutrelit gro.~dwater data determined that ~e:vera1 VOCs 
and.SVOCsweie detecteci ~bove ·tbeii respective detecii()n llinits orAWQC. DDT was 
t;he orily peSticide detected in filtenMJ_groun{fwa~~ ~hove the .AWQC; -irwa$.detected in 
only one B3D:1Plin.8·round· at a low esilinated .conceiJ.tranon. Arsenicw~ ;the only metal 
dt3Wcted in the Dltered sample.-. a eonCefi~on g~:e~ter-~ tb,e AWQC; 
Based ·()n this asses~t, P)lfo,nt conclU4ed 'that arsenic w~ .the only coll$titu¢nt 
de~ted ~bove.its AWQC in ll1ul~ple sampling eveiits. in the filteted grotindwa~ 
samples; However, because arsenic has been identified as a sitewide COPC, further 
oonsid~on·ofthis AOCin ·and'ofitfi_~lf·i$.riot wartanted. 
The NJI)~P approve4 ncr futth~ actio11 for tl:iisAOC·jn a.letter da~ O~WQ~ 29, 1992 .. 

AOC M- Wade Brothers. C.:Qmpany 

The Wade Brothers C9mpany leases 'this ~ea from DuPont for the op~ation of their 
COil.tracting busines~;. 

Voluntary Envlronmentailnvestigation 
A p~viQl1S:rCpPrt prepared. by:PE,RS entitl"d Rq1ort on thelnve$ti~atiprz to./)efiTW(h~ 
EX/ento/P~troleum·atthe JyqdeBrothets'~ite Located at the DuPon.t:Grasselii:·P(ant 
was prepared fu ·octOber 1990~. DUiiiJg tlus·irivestigat;ion; diesel hadbeen.detected in the. 
wat~ table. This 1990 report doculnep.ts'the history and appro?ilinate,pXtent of petroleum 
attbisAOC. . . 

As· part otthis inve$tlgation, M:W--7A_w8.sins~led adjac~qo·this AOC. One soil. 
saD'lple was retain~ fo.ramiy8is dUring ~~on. _Due to the presence ofpetroleUDl, 
no groUndwater·sanij>les \V~e collected ftQII1 NI.W~7A! Tl:le petrol~ thickn.¢Ss in this 
well was approximately 'I foot on January.18, 1991. · 
Soil sample 8ilal}'tica.l results associated with MW-7 A indicated the Presence of 
p¢$ticid.es' ap.d paq~ at above ~verage ~9~c.Cl)tra:tic)11S. ~o VOCs w~ .. d~ted;. t9tal 
SVOC concentr~tions were weil below concentrations· at-other soil ~ainpliiig locations. 

ECRA lnvestr at/on ........ .... 9 .... 
· Remediation:activities, in,volving f4e.insta.Uation·of an interceptor-trench as8ocia:ted with 
a fu¢loil Spill at AQC ld, .wer~ i,tnplen1ented duiit)g tJie ECRA..investigatiQn. Tl].e ~eld 
activities·~sociat¢dwit1l.tlri,sinterimtemediatmeasure_(l.RM)ared¢soribed_in·the'Wade 
BrothersSiieFuetOil Spill InterimReinedial.Measures Work Plan .(l:>ERs, 1992). k. . .. · . . 
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Phase/IRI 
Dming the installation ofMW-7 A, a soil sample was collected from 0.5 to 2.0 feet. 'fhls 
sample contained concentrations ofb.arium above tile RDCSCCbut below the 
NRDCSCC. Berylli:umw~ also detected in this s~ple at a ~olicentnition above :the 
NRDCSCC. The objective of the Phase 1I lU in this area was to delineate these 
constituents vertically and horizontally around MW;. 7 A. Soil and groundwater samples 
were collected for laboratory analysis. 

The analyticalresuits indicate that the soil near MW -7 A haS been a,dequately delineatc~d 
for barium to con®Jitrations .below the NRDCSCC; therefore, no .fiu1her action is. 
recoinn,leiided for this cons~tuent~ Although beryllhtli1 was detected at concentrations 
slightly ex~g the soil criteria, the slight exceedances do not warrant further · 
delineation of this constituent 

Phase/IIRI . . . 

Fueloil in groundwater at AOC M was delineated in 1990 and addressed Wi~ an 1RM. 
from 1992 through 1995~ During the Phase II and Phase m sampling ¢vents; a she::t~ was 
observed on purge· water, but no me.asurable thickness of product was found• The 
Phase illRI deline~tion efforts indicated that pro~uct fate ~ay bve been influenced by 
construction of wetlands to the west. In 2000, an independent IRM. addressing 
groundwater seepage into the adj~ent wetlands area was undertaken. Since the 
mdependent groundwater IR.M would .likeiy-change the groundwater flow direction 
again, DuPont proposed to address any necessary future fuel oil product ~overy after 
the mM consn-t~ction when groundwater levels were expected to return to pre-wetl~ds 
levels. The NJDEP concurred with this approach in a December 20011etter regarding the 
PhasemRL 

Currently, DuPontis reevaluating the recovery system as part of a post .. co~ction 
moniU.>ring program initiated to assess the effectiv~ess of the wetlands area sheet pile 
wall (DuPont, 2006). 

AOC N:... Ditches 

Stonnwater fro~. the plant was channeled to an open ditch ~ystem that leads to the pH 
adjustment ponds. Open process ditches were us~d to convey fluid to outfalls 008 and 
009. A drainage ditc.h also runs fro Ill just east of AOC M north to Piles Creek. 

ECRA Investigation 
As part ofthe ECRA investi~on field activities, sediment sample~ were coll~ted from 
the ditches leading to the New Jersey PollutantDis.c.~ge Elimination System (NJPDES) 
outf8lls Q08 and 009, from the ditch leading to the former pH adj~tmeni pcmdS; and from 
the·di,tch east ofAOC B. · 

The analytical results associated with the outfall ditches and the: pH adjustment pqnd · 
ditches were compared to the GWIIA criteria; no constituents were identified as potential 
concerns. DuPont recommended rio further.-action for the fomierNJPDES ditches and 
ihe pH adjustment pond ditches. 
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The ditch-east ofAOC B flows northwar4Jrit() Piles ~ek. ;88Seti on the se4futent 
screening criteria; several metats m:ay be oflimited potential concern at,one outfall 
location. ArseiJic was~d¢t~ ~Qy¢·.tJle critetj~iil both QUtfall_locl,lti.onsjn ll.tJe~l ane S:at1lple,, · 
Surf~~ wa:t¢rwitlih.tthe <ntcb: c>:ri~t~ from $Ui'f8ce runoff and grtiUild:water c:lischarge. 
this ditch does not constlt\lte aJrigh .quality ~treaJii. Therefore, ~iilp~on With the 
ll1edian ~ftects range (ER.~M) mid baekgt"()und. soil levels. was cC:msidered to be lllOte 
~ri>priate. T1te.cmiy-metals exc;eeding ~~ ER-M w:~:arsenic, Ie~; ltllld. ~c. Uc¢ · atid zinc were detected at maxiin.um conceritrarlons:ot308:. an4:32S m~g, respeetively; 
These concentrations ate.· ·enerall :~Iowet than corieentmtions·deteete'cfin site· sUrface soil. .. . . . . . . . .. .. . .. ,·.g.·. . ...Y... · .. , .. ·· .... , ......... · .. , .... ·." ....... , ... . .. ... . . .. Arsenic b~ b~ identifJ.ed. iiS a potential $iteWide coi1ce111.iilboth.soil.atid groQl1dwater. 
Arsenic in the 41~h sedim~t Is 'likely the· re$Ult ~£surface runoff or groundwUel' 
discharge~ .ArSenic·iS c()nsid¢ied the onJ,yconstittient Qfpotential.Coneem for· the ditch 
sediment. 
A lef.1er from th¢. 'NJPEP d.ate<l Sq>teipber 2Q, 1996, s~ted the f'o}!oWing r¢gardihg the 
ditches in thisAOC: 

. '~DUPont states. that • accordfug:to site maps, the ditch. east o.t.A,QCB is 
no longer part 9fthe ])il.Po1:1t ~se:ith.ite. Tlri$ .pt'()perty is, piu1 of the 
propertY condemned py: th~ 1\llTA I)uP(;ni is cUrrent)y tryihg to 
detCrmine the status oftms property. As previously statecl, the NJI>EP 
will hold in ~y~ce ~y tequirefu¢nts for ~his area. Uiitil the stat\ls Of 

. this·property luis'b~ 4ete$ined/; 

AOC O-. Former Lithopone Production Area·. 
Tlli$AOC is bejng~~sseq as .p$1 o(the.Faciliti~s Ar~ RAS~ A:ciditipnal 
lnfo111iatioli regarding this AOC: is PI"o.vlded in Remedial Action-.Selec#on Report~ ~on( 
Grl!Sselli.Site; linden New Jersey (DuPont, 1998). 

AOC p',.. .SoJI, Sltewlde COPCs. 

This A()C encott1passes Ute sitewide distn)1ltioi1 ofar8eni~; lead, bllrium, cadmium, and 
:PA.Hsthat are notassociai'ec:l.Wit.h any specific Aoc. Previous s~pli~g perfonned as 
Patt of tile Voluntary envir0nirie11U!l ·mvestigatihn, .ille ECRA. investig~tion, ~d the 
Phase n R1 provided a.gerteral understanding of~he gistribution of arsenic, lead, .barium, 
c.~urii, and 1»1\liS ~ros~ ~e ~ite;. the results amim~ that elevated levels of tl,l~e 
constituents are distributed in ge11erai.are~ and' are not related to J'()mt sources. 

Vo.luntaiy·Envlrqnin~n.taltnv.es·tigatfon 
AOC.o:specinc soil sampiingwaspmotmed:as parrofthis inveStigation. The need for 
sitew.ide sampling had·not been identi:fi~ at thattime; however; the·data colleeted were 
·used a8 apptOpriate io assist in und~~ding the di~trlbuti~n· of the ide~tifled si~de COPCs, . . .. · · 
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ECRA lnvesUgatlon • 
As part of the ECRA investigatiol), the Nn>EP approved the $itewide sutfa.ce soil 
sampling program for lead .and arse.nlc and required that PARs also be analyzed as part of 
the ~itewide sampling progr~. 

The results of the. sitewide S81Jlpllng program determined that arsenic and iead were· 
sitewide COPCs jn surface soil, Furtll,er consideration oftl,tese COPCs throughout the 
eastem.portion of the site may be warranted. P AH concentrations above the NRDCSCC 
~primarily liririted to AOC K. Further consideration of PAlls in sUrface $Oil should be 
limited to this area. 

Ph~ei/RI 
The Phase ll.RI sitewide soil samples were c<>llected to fill previous data gaps. and 
provide a better und<n"Stan(ting of the distribution of arsenic, le~, bariuin, cadittiltlll, ap.cf 
P AHs.across the site; The resUlts a.f'fum that elevated levels of these colistittielits are 
distributed in g~e:ral areas .and•are not related to point sources. Baaed op P~eU 
resu1~; additioDalhor®ntal ~d vertical delineaticm of these constituents to the 
applicable standards is necessary to meet the TRSR. 

PhfiS8 Ill Rl 
The Phase Til RI for this area involved horizontally and vertically delineating arsenic, 
lead, PAils, and barium to the applicable criteria Lateral and vertical delineation was 
accompliShed for lead, barium, and P AHs ·in soil. Based on.off-site data obtained from a· 
Freedom of Information Act (FOiA) file search ofNJDEP records, soil in which arsenic 
exceeds the applicable soil criteria originated both on the ISP .and. Grasselli properties. 
As a result, the source of arsenic in soil cannot be attributed solely to either site. 
Therefore~ DuPont proposed that 1:he extent of arsenic in. soil attril;)ute4to DuPont be 
defined as the property boundary. · · 

The NJDEP concurred with the.DuPoilt proposed delineation. of arsenic in a 
December 27, 2001, letter regarding the Phase m RI and concluded that no further 
investigatioJ1 of AOC P w~ nQec:led. 

AOC Q ~ We.st ·Portion .of Site 

A letter from the NJDEP dated September 20, 1996, stated the following regarding 
AOC Q Ditches: . 

"AOC Q, :the qndev~loped artm·ofthe ~ite, involves the .area which is 
being transf~d p;o;m PuPorit to the New Jersey Turnpike Auth()rity 
(N'.ITA). DuPont states that it is CUITentiy trying to determine what 
declaration ofenvironm~n~ restrictions (DER) or other conservation 
easements have been.placed on the property. 
The NJDEP will hold in abeyance any requirements With respect. tQ 
AOC Q until such time as the DER or conservation easement has been 
reViewed bytheNJDEP." 
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• AOC R- Septic Systems 

t The sepiic.systems associated wl.tbAOCR include the septic system associated.with 
Btillding 148 an4 tl1~ $eptio ~ystem ~~Sso.~~ed·W:i~ B:Llildfug 30.9 (NJDEP letter dateq s·epte)ilber 15; 1994). ]11 addition, included in this AOG are th¢ sep(ic. system,s for BUildin · 133 54 and the Admi:Distratioit BUiidhl . · ·· · 

•• 

. 88. '·~· • ............. g 
A DUPont lettet.to· t1te NJDEP dated Aprlll2; 1996, states that ihe septic systems Will be. 
~dress~ in<UVic.l~Y~ ~parateAOCs. Specific,ally, the DUP<:>nt J~tter s~te~ the 
foilowing: 

"Eac4 septic ;~yste¢"is admsse4-ih ~ septitafe -~~- ()f.co~cel11 {t~.~ 
AOC H ad~sses the septic system located near BUUding 133; AOC B 
for B.Uil~g54, an4 AOC G (ot the A~strati()n l3~1ctmg}.,. 

Additiona}'informa.tion regarding th~.AOCs i$.provided m the sections on the .referenced AOCs. · · ·· '·.. • • • .... ! • 

AOC S -Gasoline AST #25 and Pump· 

The ~oline AST and pump refer to former Tank #25 wbich.was located south of the 
fognet cl,lange hotJ.~.e (Btlitding 133). This.U@C ~<i its ~~Ssociated.·Ptimp ~cl piping were dismantled. · · 

EC~ tnvestig.tion 
A$ part of the BORA. investigation, prior to dis:Qiantlement; and wtth.NJDEP agreement, 
soil s~ple Ioc:atipns were identjfle(f. Soil samples from beneath. the,~· the piping, and 
the.prunp wer~ anal~ed for Priority. Pollqtant :Li~t (PPJ.,) volatiles, 1¢~ and TPH. Based 
oh.~rt!vi..ew oftb,e sO~ ~ample ana]yn~al re~ults,J>u.Pont;conclude~Hhahhere ·was .no 
potential' fot eonce,tn.Jor either dk.~t contact ;or iinpaetto -groimdWater (DERS, 1993). 
A lett¢i :from th~ NJDEP da~e4 :February 2~, 195)6, stat¢ that·tl1~ ''pr(ipos~ for no ~er 
action is a~table" fot:Ao¢ ~·-

AQC T- Spill E Building 

IirtheDER.S 4o¢1iPI~l,lt S~pplemenao November73; 19.9.3~ ECRA1nvestigation Report1 ISRA. Case No .. 92142 (DERs, 1995);' I>uPorit.·staied the foiiowmg: 
'13ecll~e.~farecep,t spilJ oqtside.ofth~>Spill :B·Building 1Q3.l;Il~birie· 
·$hop oil leaked from an air compressor. A· 10-by-10-foot area was 
excavated and the ~~taiiieq soA ~ .Plilce4 in diiiijlS;" 

A letter fioin t,h~NJOaP ~~t¢4 S~t~};ey 1.~'·1~94, stat~ct ~t a-rect>Jlt~ill ou~ide tQe._ Machine·Shopwas ··~observed dWiJ.lg an . .August26, .. t992.·$it~ inSpecpon~ DuPont agreed 
to exo~ya~e the area, and l}Q_ posi~xcavatioJ:l.sampl~s wex:e-~liii-ed, due to. the recent nature offh~ spil13' · · 
A lettet:'from the :NIDEP date(i :l\1$y 19,1997, stat¢d that DuPo:Jltplanned .to. 
·appropriately dispose ofthe drummed soil ata.pennitteci WQSte disposal ~llity l1Sing the 
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characteri,zation results.tbatwere p~ously obtaitled, and.that no·additional samples will • 
be collected .. , In this letter, the NJDEP stilted that this proposal was acceptable. 

AOC u - Former Unlinttd Pond 

AOC.U contains a fonner .unlined pond thatwa8 used for ihe disposalofwastes 
generated from the. production of methoxychlor and chloroneb betwe(m ~roximately 
1947 and 1977. The' wastes were pumped into the pond and anowed to ey~porate or seep 
into the ground. The ~pproximate pond location has been estimated based on historic site 
maps, stressed vegetation, and aerial photograph$. .The pond \VaS r~ortedly dismantled 
and exca~d by.Rollins Environmental iii ~978 (DERs, 1990)~ The disposal areawa5 
subsequently covered with a poorly sorted sand and gravel.. · 

ECRA Investigation and Phase II RJ 
Inltial samplfug ofsoil· and groundwater at AOC U performed asp~ of the ECRA 
investigation ~d Phase n RI actiVities,· indicate9 that metals,. pes~Qides, and VO(;s 
exceeded criteria. The lateral extentofcopper; cadinimn; beryllium; 4,4'-DDE; PC}»; 
carbon tetrachlorid.e; ~ethylene chlori4e; hromodichloromethene; tetracl1J.oroethene; 
tricbloroethene; and etbyibenzene were all preViously delineated. Previous sampling of 
·the peat layer underlying the AO.C has demo~ted that this peat banier had prevented .. 
the vertical migration ofthe constituents (DERS, 1998). As·a'resultJ this marsh deposit 
delineated the vertical extent of constituents associated with AOC U. · · 

Phase/// Rl 
During the Phase m RI, additional .sampling for arsenic; lead; zinc; and 4,4' ~DDT was 
necessary. SUrface soil samples were collected aiid·ana.lyzedfor the constituents 
requirlng deiineatioJl.. Consti~ent.concentrations at the perimeter SIUllple locations were 
found to be near or below the applicable soil standard. Based on the results and in a 
December 200 I letter, the NJD~P concluded that delineation. of these constituents was 
complete. · 

DuPont was also required to delineate nonaqueous phase liquid (NAPL) ho~ontallyand 
vertically durihg tlie Phase IIi RI. The NAPL was delineatecl.in soil using the 
NAPLANAL analytical model. Based on: this analytical. model; DuPont concluded that 
NAPL has been adequately-delineated, excluding the east dlrection due to the location of 
the.Artb,ur Kill. NAPL co111ponen~ were not detected ·in s•e water samples .from the 
Arthur Kill;· therefore, DuPont concluded that the delineation was complete. The NIDEP 
conc;rurre4 with .this conclusion in a 'De(;:etllb~r 2001letter regarding the Phll.Se IIi 1U; 
The NJDEP required DuPont to inv~tigate the potential impact to the deep aqtPf~r 
beneath the fanner unlined pond. DliPont installed a deep zane monitoring well in 2002 
(MW~38B). Sampling results from the new well showed thatdeep groundwater beneath 
the former unlined pond contained cblorobenzene and methylene chloride.at 
concentrations above GWIIA criteria. However, DuPont concluded that the groundwater 
did not present an unacceptable risk to hUJ11an health and the environment for the 
following reasons: 
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a Contaolinantlevels ih the deeper aquifer were lower than levels in the shallow groundwat<ir; · 
a Swtace. wawin Pil.~s Greek ~d the Arthur l_{ill are th~ onlyreceptO.rs Qfsballow. a:ild ti · .. imdwatet dischar· es ftoin the site. · · .. ·. .. eep grQ ' ' ' . '•. · ... ·· ... 8. . · .. ' . . ··. . 
a SampleS pftg:ese:Surface water bo<lie~<an(J conservative'fa:te aildtranSpOrt 

calcUlations did not:show.measurable impact ftom .. COPCs in groundwater at the site. · 

AOC W ~-· Grouncf\V•ter, .. SittJWide· COP~s 
GrQundwaterquality. has been investigated andthorougbty cbaraetetized at 'the orasselli 
site ov.er a f(}.,year period. . I)uring the.;:Phase Ill Rl, DuPont C<)llected additional data on 
tbe qtla1ity9f sitewid¢ groundw~et:·· Grou#dwa~r risU}ts ·rrom 28 shal19w -~~we~ and four deep, zone wells were evaluated on a ~1teWide· b8$is~ Addi1ionaliy, a file· search 
ofNJDEP ieco@~ ~liS eon4tu;:ted:tQ.Qbtain .offsite clata front .the neigb])oring.ISP P~an4 loca~ hydraulically.u.pgraclientand.side'gradient-from the Qrassellf site. Thereslllts of 
the P~e ill lU.an~ c1ata col1ec~ from tlie.file·sem-ch were u.sed: to ch~t~ 
gro~_dw~ in bqth the s~ow and d~ep~zop~. · 
~ the Shlill.9w groliJ.i<fWater"Z<>IleJ «>nstitUep.ts'tiJBt ¢x;ce¢d the ·Q\WA ¢riterif! in niore tb,an one well dUring preVious investigations of the site.include·antimony; arsenic; _lead;. cadlpiUD1; cllrOmium; -Ilick:el; 111et"Cucyr;- :z;ipc; benzelle; clilorobenztme; m¢tttylene 
chloride; clilorofottn.; a1p]).a.;Bij:C; be#l7BHC; ganuna-J.lHC; 4,4'-J:)L}.D; ])DE; DDT; 
methoxychlor; fliwrlcte; ammollla; :and sulfiite. The.greatesiine~l concentrations occur 
·in the_southetzi porti()J.l oftlie.site. near the fon,D.~ P~ 'W~ ho~ding pond~~ the 
s~c acid ttan$fer facilities, and the I$P property. Conv.~ly, the--highest VOC and 
pesij~id~ gro1mdwater conc~traijo~ are iocated m-tb,e.norlheastern ·poJ:ti<>n of.the site, neat the fotiner esticide manufacturin · :area and formeturuiiled. · ond .area · . .. c ..•• , .. P'- ... · . .-.- .. , .. -"-............. , ... __ g __ .. _. . . .... ... . . - P .... , .. . 
Based onthe.file.search,.botlrnickel.an4arseni~ were id~tifiecl.as CQPCs on the ISP 
prC)perty. U~ingth¢se qata,,W,c~el.ail<farsenicwere·:delin~~ti along-.tJ1e so\ltb,~ 
propertY ·line near.'MW~tsA,. ifoweyer; ~enic is .ape.f§iStentcon~inant in the adjacent 
IS~ Pr<>PC#t}' as. well and ~va.U~le data Ui~cate that· 8r$eJiic CJ(ceeW,I the crit¢ria itt tile_ sballow:aqq}fer·on J)othprqpertl~S.· Because of~e.difecijan ofgroundwater flow toward 
·the Artlil,ll': Kill aiici:p~iel ~ the·property-bot:Ui~, ·it is likely that elevated arsenic 
~oncentratio~ n~te<f-in th.e .S<>uthem propertyoo~·a.rea origin*e fro:m h<?tA ' propeJjies. 'tlie NJDEP concurred withtb,ei)~ont U$e of the ciata-·fromthe ISP site to 
delin.~ D1etills aJ<mg ~e .sot@er.(l.ptoperty 1lll~~<>f':tbe Gras~elli sj~; 
For VQCJutd~Pe8tiei4~ con,q~tratiQns.'iir t,hen911h~te1n portigt1 ofthe .Site, DuP9I1t m,d the.N]DEP ·~e4 thai gradients ca.J.<:ulate&during the .PhaSe in· RI cari.be usedto 
deiill~te (}onta.iniri~tion between mOilitoring·w~~wliere··c<>llstittienl$ .were detected and nearby'sut,tilc~ ~ter bodies (i;e., Piles Creekati<f ~e ~¥r.IGI1)~ Gradient ca]~ations Wereneces~ary because•additl()~ sampling norlh ofJnW:37 W8S ~n()t p()$SibJe due. to· a 
pipeline rig);rt~f·wa.y. Th~-N:JI)~P .agreeci'with this dc;,tineatioil method due to the 
physic~ constraints and the determination tbatPiles Creek and the Arthtir Kiil-have not been sigqificantly imPactectby ~e site. . . 



t. 

the constituents that ~ceed the criteria in the deep aquifer are arsenic, .cadmium, • 
antimony, an.d chromium. Uowcwer, as SWe.d by the.NJDEP in a December 200lletter, 

. the levels of contamination fn the deep aquifer seem to be lower than in the .shallow 
aquifer and are clO'se to .GWHA crit¢ria. Although the data show ~.the.siteh8s 
impacte4 the deep aquifer, DUP9nt and the NIDEP agreed that additional d~lineatioii was 
not necessary. · 

• 
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:ryrr: lap G1,1ttis . 
Office of Brownfield Reuse . 
. New Jersey D.epa$.nent-ofEnY-ironriieii!al.Prqtectio~ 
401 EastState Street 
PO.Bo~0~8 
lrenton,,NJ ;08625-048 

Revised Remedial AdionW~rk;PJan 
DuPont 'Gr~ss~lli .~it~, Lind¢n,'N;r 

DuPontCorporate.Remediation.Group. 
c·~a$\it'.Rul) _PI~z~. B~ild.ing71 $ · ·-.. 
44.1i:lancaster Pike 
Wil;ilingtorifi:)E"i.QBO~ 

Octdbei15 ·2010 . -/ . ,, . . 

Based· pn soW' corimie_rtts o.f,Qcto9et 1,_ ~010 Via el¢cfforiic ¢ail, apci out subseql,ient 
tel¢phone :cQnversatiolis; DUPont has completed revisions to the-Re.medtai A:c#cm · Work 
Plan (RAW) for the Re<ievelopme_nt Pwc~l of tlle DuPt.>rttOt~~eHi Site .in. Lii):den, ';NJ. 
Encl~se.~ plea$e find a CJ) wit}j tbi:l ·enme·revised: document; along with four·revised 
pag¢s: for insertion into your. paper copy, :incl11dipg ~ !WW cover page with Jo@y~ cla!e. 
There is: al$o_, a tevi~e~ Figure. 6,, .s)loWUig; the)ocati_o~ of~e A0¢8·, -moniJoriilg welis, 
an;9 conceptuai a11gnmentof.the slurry waiL · · - · 

Also enclosed~is a-revised CaseJnventory Do:cument with :minor cl¥-ifi~atiQJJ.~, to tht: 
(u:igil)~ proVid~d with the 4raft RAW~ · 

DuPont is ·.c.oii1111itted to tim~ly completion of the Linden .site r~mediati9~ folloWing YQW: 
.~pprova), pffue RAW. Ple?$e call Irie at 302:.999.:,2850 if')'ou;have aditionai·questions of' 
ifthete .. is any w(ly i can b:e o'f assistance. 

Sh1eerely; . . 

0,~ ., cr:· o~v.---
Johnol:~. Vidumsky; P .E 
Pr.oject'Dir.ector · 

E.l: du Pont de Nemours and Company 



New Jersey Department of Environmental Protection 
Site Remediation Program 

REMEDIAL ACTION WORKPLAN FORM 
Date Stamp 

(For n, '"+ use only) 

SECTION A. SITE NAME AND LOCATION 

Site Name: DuPont Grasselli Site 

List all AKAs: 

Street Address: Foot of Tremley Point Road 

Municipality: Linden (Township, Borough or City) 

County: Union Zip Code: 07036 

Mailing Address if different than street address: Chestnut Run Plaza, Bldg. 715, Wilmington, DE 19805 

Program Interest (PI) Number(s): N/A Case Tracking Number(s): 92142 

Date Remediation Initiated Pursuant to N.J.A.C. 7:26C-2.2 or 2.3(b): 03/10/1992 

State Plane Coordinates for a central location at the site: Easting: 573280 Northing: 649045 

Municipal Block(s) and Lot(s): Block# 586 Lot# 8 

Block# 586 Lot# 9 Block# 586 Lot# 11 (partial) 

Block# Lot# Block# Lot# 

Block# Lot# Block# Lot# 

Block# Lot# Block# Lot# 

SECTION B. REQUIRED TECHNICAL SUBMITTALS 
Included Date of 

Not in This Previously Date of Revised 
Arnl; .. ..,hl ..... !Submission Sul.Jrruuc1.. Submission SUblru;:,;:,rur 

Immediate Environmental Concern Report ~ D D 

Immediate Response Action Plans ~ D D 

Preliminary Assessment Report D D ~ 11/23/1993 
p ............ ..,. ...... Evaluation 
·~ ·~r- ·~ D D ~ 06/01/1998 

Site Investigation Report D D ~ 06/01/1998 

Remedial Investigation/Remedial Action Work Plan D ~ D 10/15/2010 

Feasibility Study Report ~ D D 

Remedial Action Outcome Report ~ D D 

Permit Application ~ D D 

SECTION C. SITE USE 
Current Site Use (check all that apply) Intended Future Site Use, if known (check all that apply) 
~ Industrial D Agricultural ~ Industrial D Park or recreational use 
D Residential D Park or recreational use D Residential D Vacant 
D Commercial D Vacant D Commercial D Government 
D School or child care D Government D School or child care D Future site use unknown 

SECTION D. PUBLIC FUNDS 

Did the remediation utilize public funds? ................... , ................................................................................ DYes ~No 
If "Yes," check applicable: 

Remedial Action Workplan 
Version 1.0 11/10/09 

DUST Grant 
0 HDSRF Grant 
D Spill Fund 

DUST Loan D Brownfield Reimbursement Program 
D HDSRF Loan D Landfill Reimbursement Program 
D Schools Development Authority 
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SECTION E. GENERAL 

1. Does the RAW address: 

~ Area(s) of Concern Only (If submitted for specific AOC(s), attach Section 81. of the PAISI form) 

0 Full Site (Based on a completed and submitted Preliminary AssessmenUSite Investigation) 

2. Does the report contain a permit(s) request that requires Site Remediation Program approval 
prior to implementation of the remedial action(s)? .................................................................................. ~ Yes 0No 

If "Yes," please list the type and the page(s) of the report that contain the permit request(s). 

Discharge to Groundwater- Permit by Rule; Appendix A of RAW 

3. As of May 7, 2010, is the remediation initiated for new construction or a change in the use of the 
site proposed for the purposes of residential use, use as a licensed child care center or use as a 
school? ................................................................................................................................................. 0 Yes ~No 
If ''Yes," is an unrestricted use or a presumptive remedy being proposed? ............................................. 0 Yes 0No 

4. Is the proposed remedial action an alternative remedy pursuant to Section 35. g (10) of P.L. 
1993. c. 139 [SRRA]? ............................................................................................................................ 0 Yes ~No 

If "Yes," specify the Section/page(s) of the RAW where the alternative remedy is proposed: 

5. Is any radiological contamination currently present at the AOC/Site? ..................................................... 0 Yes ~No 
6. Did any of the site contain Ordnance and Explosives/unexploded ordnance (OE/UXO)? ........................ 0 Yes ~No 

7. Does the proposed remedial action involve containment offree product? ............................................... O Yes ~No 
8. Have any of the following compounds/elements ever been detected in sediment above the ecological screening levels: 

~ Arsenic 0 Dioxin ~ Mercury 0 PCBs 

9. Have past deficiencies been addressed in this submittal? ...................................................................... ~ Yes 0No 

1 O.Will the proposed remedial action render the property unusable for future redevelopment or for 
recreational use [SRRA 47g(1 )]? ........................................................................................................... 0 Yes ~No 

SECTION F. SITE CONDITIONS 

Check each media-type and highest concentration of contamination currently present above any applicable 
standards/criteria: 

Soil in ppm GW = Ground Water in ppb SW = Surface Water in ppb Sed = Sediment in ppm 
Soil ~: ppm 

*VOCs D 0 

*SVOCs 0 D 
*PAHs D 0 

*Metals D 0 

PCBs ~ 0 

*Pesticides D D 
Dioxin (ppb) D 0 

Chromium 0 0 

Mercury ~ D 
Arsenic D 0 

TPHC 0 

Remedial Action Workplan 
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;: Sed Soil 
I ppm I PPm 

~ ~ 1<100' D 
~ ~ <100 ~ 

D ~ i<10 ~ 

0 0 <100 0 

D D 1<10 D 
~ D 1<1 D 
D D <1 ppb D 
D D <100 0 

D ~ <100 D 
D D <10 D 

·-

~ <1 ,700 D 

~: ;: Sed Soil GW ;: Sed 
ppm I PPm ppb I PPm 

0 D 0 100-1,000 ~ ~ D 0 1>1,000 

0 0 0 100-1,000 D 0 0 0 1>1,000 

D 0 0 10-100 0 D D 0 1>100 

D ~ 0 100-1,000 ~ ~ D ~ >1,000 

0 D 0 10-100 D 0 D D >100 

D 0 ~ 1-10 ~ ~ 0 D >10 

D 0 0 1-10 ppb D D D D >10 ppb 
1-

~ 0 ~ 100-1,000 D 0 D 0 >1,000 

D 0 0 100-1,000 0 D D D >1,000 

0 ~ 0 10-100 ~ ~ D ~ >100 
1-

0 1,700-5,100 ~ D 1>5,100 
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1. For any contaminant group(*) checked above, identify the compound/element with the highest concentration over its 
applicable remediation standard: 
Chlorobenzene Phenol Benzo(a)pyrene Methoxychlor Arsenic ----------------

2. Were the laboratory reporting minimum detection limits below applicable remediation standards/ 
criteria required for the site? .................................................................................................................. 0 Yes ~No 

3. Are any of the following conditions currently present (check all that apply): 

Groundwater: Soil: 
~ Contaminated ground water in the overburden aquifer 
~ Contaminated ground water in a confined aquifer 

0 On-site discharge(s) impacting soil off-site 
0 Chromate Production Waste 

0 Contaminated ground water in the bedrock aquifer 
0 Contaminated ground water in multiple aquifer units 

0 Multiple distinct ground water plumes 

0 Munitions and explosives of concern 
~Contaminated soil in the saturated zone 

0 Historic pesticide impacts to soil 
~ Contaminated ground water migrating off-site 
0 Co-mingled onsite ground water plumes 
0 Co-mingled ground water plumes from both on-site and 

~ Residual or free product 

0 Radionuclides 
~ Historic Fill 

offsite sources 
~Contaminated ground water discharging to surface water 
~ Residual or free product 

0 Soil contamination due to naturally occurring 
background conditions 

0 Radionuclides 

4. Check each of the following that applies to the primary objective of the remedial action: 
~ Treatment of: .................. ~ Ground Water ~ Soil 0 Sediments 0 LNAPL 
~ Removal of: .................... ~ Ground Water 0 Soil 0 Sediments 0 LNAPL 
~ ContainmenVControl of: .. ~ Ground Water ~Soil 0 Sediments 0 LNAPL 

With migration pathway(s) to: 
0 Indoor Air 

~Surface Water 
0 Other 

With exposure to: 
~ Human receptors 

~ Offsite impacts 

~ Ground Water 

0 Sediments 

~ Eco receptor(s) 

~ DNAPL 
0 DNAPL 
0 DNAPL 

0 Soil Gas 

0 Soil Gas 
0 Soil Gas 

5. Is the remedial action an Interim Remedial Measure that was being implemented at the site? ............... 0 Yes ~No 

SECTION G. ALTERNATIVE STANDARD I DEVIATIONS 

Alternative remediation standard 
If proposing an alternative remediation standard pursuant to N.J.A.C. 7:26D-7.4, check here and attach the Alternative Soil 
Remediation Standard Application Form as an addendum. 0 
Deviation from regulations 
If the Licensed Site Remediation Professional has varied from the Technical Rules, provide the citation(s) from which the 
remediation varied and the page(s) in the attached document where the rationale for the deviation is provided. 

N.J.A.C. 7:26E- Page 

N.J.A.C. 7:26E- Page 

N.J.A.C. 7:26E- Page 

SECTION H. APPLICABLE REMEDIATION STANDARDS 

Indicate the Remediation Standards used for all compounds {check all that apply). 
~ Default {check all that apply below) 

~ Direct Contact ~ Impact to Groundwater Soil Screening Levels 
0 Alternate Remediation Standards for the Ingestion/Dermal Pathway 
0 Alternate Remediation Standards for the Inhalation Pathway 

Remedial Action Workplan 
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0 Site Specific Standards for the Impact to Groundwater Pathway (check all that apply below) 
0 Soil-Water Partitioning Equation 0 SPLP 0 Sesoil 0 Sesoii/AT123D 

0 Ecological Remediation Goals 

What is the ground water classification for this site as per N.J.A.C. 7:9C (check all that apply)? 

0 Class 1-A ~ Class II-A 
0 Class 1-PL Pinelands Protection Area 0 Class 111-A 
0 Class 1-PL Pinelands Preservation Area 0 Class 111-B 

SECTION I. SOIL/SEDIMENT REUSE 

1. Will material other than certified clean soil be imported from an off-site source? ............................... ~Yes 0 No 

2. Will the remedial action involve on-site reuse of the contaminated media (soil or other materials)? ........ ~ Yes 0 No 

3. Will the remedial action involve exporting contaminated media off-site for reuse? .................................. 0 Yes ~No 

4. Will the remedial action involve soil blending for applied pesticides for agricultural purposes prior to 
any reuse? ............................................................................................................................................ 0 Yes ~No 

SECTION J. REMEDIAL ACTION WORKPLAN INFORMATION 

General 

1. Are NJDEP-approved permits, other than any permits needing SRP approval, required prior to 
the implementation of the remedial action? ............................................................................................ 0 Yes ~No 

If "Yes," please list the type.-------------------------

Soils 
2. Check each type of remediation being proposed: 

0 No remedial action required 0 Excavation 
~ Capping/other Engineering Control 0 Bioremediation 
~ Institutional Control 0 Soil Vapor Extraction 
~ Chemical Oxidation ~ Chemical Reduction 

0 Thermal desorption 0 Soil Washing 
0 Other (specify): ______________ _ 

3. Does the proposed remedial action address all saturated zone source material, if applicable?** ............ ~ Yes 0 No 

4. If an engineering control is proposed, indicate the receptor(s) each engineering control is intended to protect 
(check all that apply): 

~ Human ~ Ecological ~ Offsite impacts 

5. If a restricted use is being proposed, has consent from all involved property owners been obtained?* .... ~ Yes 0 No 

6. Is the proposed remedial action a presumptive remedy? ..................... : .................................................. O Yes ~No 

Ground Water 
7. Check each type of remediation being proposed: 

0 No remedial action required ~ Containment 
0 Multiple Phase Extraction System ~ Hydraulic Control 

0 SVE/Air Sparging 0 Monitored Natural Attenuation 
0 Ozone Sparging ~ Chemical Oxidation 
0 Pump & Treat 0 Other (specify): ____________ _ 

Ecological 

8. Check each type of remediation being proposed: 
D No remedial action required D Capping 
D Excavation/Dredging 0 Other (specify): ____________ _ 

Indoor Air 

9. Are soil gas concentrations currently >10x SGSLs? ............................................................................... 0 Yes D No 

Remedial Action Workplan Page 4 of 6 
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10. Check each type of remediation being proposed: 
~ No remedial action required D Subsurface Depressurization System 
D Sealed Vapor Barrier D Sealing of Openings and Cracks 
D Soil Vapor Extraction System D Monitoring and Maintenance Schedule 
D Other (specify): 

SECTION K. MISCELLANEOUS 

1. Will any injured natural resources be restored concurrent with the remedial action? If so, is the 
Office of Natural Resources Restoration involved? ................................................................................ D Yes ~No 

2. Is the proposed remedial action a presumptive remedy? ....................................................................... 0 Yes ~No 

SECTION L. PERSON RESPONSIBLE FOR CONDUCTING THE REMEDIATION INFORMATION AND 
CERTIFICATION 

Full Legal Name of the Person Responsible for Conducting the Remediation: 

Representative First Name: John Representative Last Name: Vidumsky 

Title: Project Director 

Phone Number: (302) 999-2850 Ext: Fax: 

Mailing Address: Chestnut Run Plaza, Bldg. 715 

City/Town: Wilmington State: DE ZIP Code: 19805 

Email Address: john.e.vidumsky@usa.dupont.com 

Developer Certification Included D or Filed Date of Filing 

This certification shall be signed by the person responsible for conducting the remediation who is submitting this 
notification in accordance with SRRA Section 16 d. and Section 30 b.2. 

I certify under penalty of law that I have personally examined and am familiar with the information submitted herein, 
including all attached documents, and that based on my inquiry of those individuals immediately responsible for obtaining 
the information, to the best of my knowledge, I believe that the submitted information is true, accurate and complete. I am 
aware that there are significant civil penalties for knowingly submitting false, inaccurate or incomplete information and that I 
am committing a crime of the fourth degree if I make a written false statement which I do not believe to be true. I am also 
aware that if I knowingly direct or authorize the violation of any statute, I am personally liable for the penalties. 

Signature: Date: 

NamefTitle: John E. Vidumsky, Project Director 

SECTION M. LICENSED SITE REMEDIATION PROFESSIONAL INFORMATION AND STATEMENT 

LSRP ID Number: 

First Name: Last Name: 

Phone Number: Ext: Fax: 

Mailing Address: 

City/Town: State: Zip Code: 

Email Address: 

This statement shall be signed by the LSRP who is submitting this notification in accordance with SRRA Section 16 d. and 
Section 30 b.2. 

I certify that I am a Licensed Site Remediation Professional authorized pursuant to N.J.S.A. 58:10C to conduct business in 
New Jersey. As the Licensed Site Remediation Professional of record for this remediation, 1: 

[SELECT ONE OR BOTH OF THE FOLLOWING AS APPLICABLE]: 

D directly oversaw and supervised all of the referenced remediation, and\or 

D personally reviewed and accepted all of the referenced remediation presented herein. 

I believe that the information contained herein, and including all attached documents, is true, accurate and complete. 

Remedial Action Workplan 
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It is my independent professional judgment and opinion that the remediation conducted at this site, as reflected in this 
submission to the Department, conforms to, and is consistent with, the remediation requirements in N.J.S.A. 58:10C-14 . 

My conduct and decisions in this matter were made upon the exercise of reasonable care and diligence, and by applying 
the knowledge and skill ordinarily exercised by licensed site remediation professionals practicing in good standing, in 
accordance with N.J.S.A. 58:10C-16, in the State of New Jersey at the time I performed these professional services. 

I am aware pursuant to N.J.S.A. 58:10C-17 that for purposely, knowingly or recklessly submitting false statement, 
representation or certification in any document or information submitted to the board or Department, etc., that there are 
significant civil, administrative and criminal penalties, including license revocation or suspension, fines and being punished 
by imprisonment for conviction of a crime of the third degree. 

LSRP Signature: ------------------------------------- Date: 
LSRP Name/Title: 

Company Name: 

Remedial Action Workplan 
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• LIST OF ACRONYMS 

AEI Areas of Environmental NJTA New Jersey Turnpike 
Impact Authority 

AOC Area of Concern NRD Natural Resource Damage 
AST Aboveground Storage Tank NRDCSCC Non-Residential Direct 
BEE Baseline Ecological Contact Soil Cleanup Criteria 

Evaluation NRDCSRS Non-Residential Direct 
BHC Benzene Hexachloride Contact Soil Remediation 
CEA Classification Exception Area Standards 
em/sec centimeters per second 02·- Superoxide radical 
COPC Constituents of Potential OH Hydroxyl radical 

Concern PAH Polynuclear Aromatic 
CQA Construction Quality Hydrocarbon 

Assurance PAMP Perimeter Air Monitoring Plan 
CRG DuPont Corporate POl Pre-Design Investigation 

Remediation Group PDM Processed Dredge Material 
DOD Dichloro Diphenyl PurGen PurGen One, LLC 

Dichloroethane RASR Remedial Action Selection 
DDT Dichloro Diphenyl Report 

Trichloroethane RA Remedial Action 
DERS DuPont Environmental RAO Response Action Outcome 

• Remediation Services RAR Remedial Action Report 
DuPont E. I. du Pont de Nemours RAW Remedial Action Work Plan 

and Company Rl Remedial Investigation 
ECRA Environmental Cleanup RIWP Remedial Investigation Work 

Responsibility Act Plan 
GWQS Ground Water Quality RDCSCC Residential Direct Contact 

Standards Soil Cleanup Criteria 
GW-IIA NJDEP Groundwater Class RDCSRS Residential Direct Contact 

I lA Standards Soil Remediation Standards 
HASP Health and Safety Plan SBCW Soil-Bentonite Cutoff Wall 
HOPE High Density Polyethylene SESC Soil Erosion and Sediment 
H202 Hydrogen Peroxide Control 
IRM Interim Remedial Measure svoc Semi-Volatile Organic 
ISRA Industrial Site Recovery Act Compound 
ISP International Specialty TDS Total Dissolved Solids 

Products TRSR Technical Requirements for 
Mn02 Manganese Dioxide Site Remediation 
Mno4- Permanganate ion voc Volatile Organic Compound 
NAPL Non-Aqueous Phase Liquid jJg/1 micrograms per liter 
NJDEP New Jersey Department of 

Environmental Protection 
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EXECUTIVE SUMMARY 

LINDEN, NJ 

The DuPont Grasselli Site in Linden, New Jersey was used for the manufacture of a 
variety of chemicals, primarily industrial acids, starting in 1865. Manufacturing operations 
were shut down in 1992, at which time the facilities were dismantled and demolished. A 
series of Remedial Investigations and Interim Remedial Measures were conducted from 
the time of plant closure, and continue to the present day. 

This Remedial Action Work Plan (RAW) presents a comprehensive remedial action plan 
for the Redevelopment Parcel of the site. The Redevelopment Parcel comprises 
approximately 106 acres of land that is the subject of a redevelopment plan currently being 
enacted by the City of Linden, and includes the entire former manufacturing area of the 
property. In March 2009, DuPont executed a contract of sale with PurGen One LLC 
(PurGen) who plans to develop the 106-acre parcel into an industrial complex that will 
include commercial electric power generation and chemical manufacturing. 

The remedial action plan presented in this RAW has the following major components: 

• Site-wide groundwater containment through the installation of a perimeter 
slurry wall combined with groundwater extraction for hydraulic control, 

• Treatment of extracted groundwater at the adjacent International Specialty 
Products facility, 

• 

• Source treatment and destruction of free product by in-situ chemical 
oxidation and reduction in AOC U, the Former Unlined Pond Area, and AOC • 
I, the Former DDT and Methoxychlor Area, 

• A site-wide cap I final cover, and 

• Engineering and Institutional Controls including a Deed Notice and 
Groundwater Classification Exception Area. 

The overall goals of the planned site remedy are protection of human health and the 
environment, compliance with all applicable environmental regulations and requirements, 
and redevelopment and reuse of the property. 

This RAW does not address Piles Creek or the associated wetlands and upland areas to 
the west of the former manufacturing area. These areas are being addressed through 
separate, parallel environmental programs. 
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1.0 INTRODUCTION 

1.1 

This Remedial Action Work Plan (RAW) has been prepared for the Redevelopment Parcel 
of the former E. I. du Pont de Nemours and Company (DuPont) Grasselli site located at 
Tremley Point in the city of Linden, Union County, New Jersey. A revised Site-Wide 
Remedial Action Selection Report (RASR) was submitted to the New Jersey Department 
of Environmental Protection (NJDEP) in January of 2008, proposing a comprehensive 
remediation plan for the site (DuPont Corporate Remediation Group [CRG], 2008). A 
series of discussions between DuPont and the Department have lead to a consensus that 
the appropriate next step is the preparation and submittal of this RAW, even though the 
2008 RASR has not been formally approved. Based on those same discussions, and in 
consideration of the planned industrial redevelopment of the site, the site-wide remedy 
presented in this RAW expands on the remedy presented in the 2008 RASR by including a 
total site containment system consisting of a perimeter physical barrier wall and 
groundwater pumping system. 

The proposed remedial action includes the construction of a subsurface cutoff barrier wall 
at the perimeter of the former manufacturing area, a soil cover I cap, a groundwater 
extraction system, and institutional controls including a Deed Notice and the establishment 
of a groundwater Classification Exception Area (CEA). An application for groundwater 
Class 111-B aquifer designation is being prepared and will be submitted to the NJDEP 
under separate cover. The Class 111-B designation is appropriate because of the saline 
character of the site groundwater. Total dissolved solids (TDS) and chlorides both exceed 
the Class II-A criteria . 

Site Description 
The DuPont Linden site is located in an industrial area in the eastern portion of Linden, 
New Jersey (see Figure 1 ). The 1 06-acre Redevelopment Parcel includes the main former 
manufacturing area (Parcel 1) and a smaller adjacent parcel (Parcel 2) west of the former 
manufacturing area. Parcel 1 is approximately 98 acres and located between the Arthur 
Kill on the east and the Sound Shore Branch railroad tracks on the west. Parcel 2 is 
approximately eight acres located immediately west of the Sound Shore Branch railroad 
tracks near the central portion of the site. 

The scope of this remedial action does not include undeveloped property located west of 
the manufacturing area that was leased by DuPont to the New Jersey Turnpike Authority 
(NJTA) as a long-term conservation easement (known as the NJTA Piles Creek East 
Wetlands Mitigation Project), Piles Creek, or the wetlands to the west of Piles Creek. 

The DuPont Linden site originally consisted of tidal marshlands that, over time, were 
reclaimed by fill emplacement. In 1865, the Standard Chemical Company purchased the 
land from several individual owners and developed the tract for industrial use. From 1885 
until 1928, the Grasselli Chemical Company owned and operated the site. In 1928, 
DuPont purchased the site. Historical manufacturing at the site included the production of 
sulfuric acid, phosphoric acid, ammonium thiosulfate, sodium bisulfate, inorganic salts, 
acids, and organic pesticides. Chemical production at the site was terminated in the fall of 
1990. Since then, all of the site manufacturing buildings and infrastructure have been 
demolished and removed . 
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Current site operations consist of a tenant rock and concrete crushing/recycling operation • 
in the southern portion of the site. The majority of the site surface is covered by gravel, 
crushed stone or soil, with paved and unpaved roads and vegetation. 

1.2 Areas of Concern 
The DuPont Linden site has been the subject of remedial investigations since 1992 under 
the Environmental Cleanup Responsibility Act (ECRA), now the Industrial Site Recovery 
Act (ISRA). In 1993, DuPont submitted an ECRA Investigation Report (DuPont 
Environmental Remediation Services [DERS], 1993), which identified 15 Areas of 
Environmental Impact (AEI) and other areas of potential environmental impact (see Figure 
2). These AEis were expanded to 22 Areas of Concern (AOC) in the Phase II Remedial 
Investigation Report (DERS, 1998). The status of each AOC is as follows: 

• No Further Action Determination by NJDEP: 

• AOC A (Pipeline Right-of-Way) 

• AOC E (Building 54 Septic System) 

• AOC L (pH Adjustment Ponds) 

• AOC 0 (Former Lithopone Production Area) 

• AOC S (Gasoline Aboveground Storage Tank [AST] #25 and Pump) • 

• AOC T (Spill E, Building 3) 

• Addressed in this RAW: 

• AOC C (DMHA Waste Holding Pond) 

• AOC D (West Fuel Oil ASTs [above-ground storage tanks]) 

• AOC F (Former East Fuel Oil ASTs) 

• AOC G (Main Office Septic System) 

• AOC H (North Septic System) 

• AOC I (Former DDT and Methoxychlor Area) 

• AOC J (Former North Fuel Oil Tanks) 

• AOC K (Former Disposal Area) 

• AOC M (Wade Brothers Company) 

• AOC N (portion) 

• AOC P (Soil, Site-Wide Constituents) • PARSONS October 2010 
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1.3 

1.4 

• AOC R (Septic Systems) 

• AOC U (Former Unlined Pond) 

• AOC W (Groundwater, Site-Wide Constituents) 

• Outside the boundary of the Redevelopment Parcel and not addressed by 
this RAW: 

• AOC B (Former Marsh Disposal) 

• AOC N (portion) 

• AOC Q (West Portion of Site) 

Planned Site Redevelopment 
In March 2009, DuPont executed a contract for the sale of the Redevelopment Parcel of 
the Linden property to PurGen One, LLC (PurGen). PurGen plans to construct an 
industrial complex on the site that will include commercial power generation and chemical 
manufacturing. In May 2009, following the sale of the property to PurGen, responsibility for 
NJDEP oversight of the Linden remediation project was transferred to the Office of 
Brownfield Reuse. It is the stated commitment of both NJDEP and DuPont to complete the 
remediation in a timeframe consistent with the permitting timeframe of the PurGen project. 

PurGen's development plans require the general site grade to be raised to approximately 
16 feet above sea level, an increase of nine feet above the average existing site grade. 
One advantage of this elevation is that it will allow construction of foundations and utilities 
in imported fill material without penetrating underlying soils containing residual site 
contamination. To facilitate site development, DuPont contracted with Clean Earth, Inc. for 
the placement of more than one million cubic yards of processed dredge material (PDM) 
or other acceptable fill material at the site. In addition to raising the general grade of the 
site, the PDM and fill are being used to surcharge the site to induce consolidation of 
underlying soils and improve their geotechnical and load-bearing properties. Ultimately, 
the PDM, along with other approved fill material, will be used and incorporated into the soil 
cover/cap component of the remedy. Delivery and stockpiling of PDM began in September 
of 2008 in designated areas. Approximately 400,000 cubic yards of PDM have been 
stockpiled to date. 

Remedial Action Work Plan Organization 
This RAW is organized into the following eight sections. 

• Section 1.0 provides an introduction. 

• Section 2.0 presents site characteristics information. 

• Section 3.0 summarizes previous investigations. 

• Section 4.0 describes the remedial action selection process . 

PARSONS October 2010 
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• Section 5.0 provides a discussion of proposed remedial actions, the required • 
construction plans, and the estimated costs. 

PARSONS 

• Section 6.0 summarizes institutional controls including the draft CEA and the 
draft Deed Notice. 

11 Section 7.0 provides additional details on the planned remedial activities and 
the schedule. 

• Section 8.0 provides a list of reference documents cited in the text of this 
report. 

October 2010 
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2.0 PHYSICAL SETTING AND BACKGROUND 

2.1 

2.2 

The DuPont Linden Site is located along the Arthur Kill in the Tremley Point section of the 
city of Linden, Union County, New Jersey. The site location is shown on a portion of the 
United States Geological Survey 7.5 minute topographic map in Figure 1. The 
Redevelopment Parcel covers an area of approximately 106 acres. The site is located in a 
highly industrial section of Linden. The site is bounded on the east by the Arthur Kill, to the 
north by Piles Creek and Public Service Enterprise Group, to the south by International 
Specialty Products (ISP), and to the west by the Sound Shore Branch railroad tracks, and 
includes an eight-acre parcel immediately to the west of the railroad tracks. The Rahway 
River is located approximately one-half mile south from the site. 

Subsurface Stratigraphy 
The DuPont Linden site is situated on fill material, tidal marshlands, glacial silts and sands, 
river sediments, and shale bedrock. Geologically, the Linden site is located within the 
Newark Basin. The site is underlain by fill deposits, which range in thickness from 10 to 18 
feet and consist predominantly of fine to coarse sand. Some locations within the site 
contain gravel, silt, clay, brick, crushed stone, and other anthropogenic materials. This 
upper water-bearing zone is denoted as the A Zone at the site. Underlying the fill deposits 
are recent marsh deposits consisting of brown peat and organic clay, ranging in thickness 
from 10 to 15 feet. River sediments are generally found below the recent marsh deposits 
and consist of sand with varying amounts of silt. These water-bearing deposits vary in 
thickness from 5 to 20 feet and are designated as the B Zone. Pleistocene glacial till 
deposits occur below the B Zone sands, varying in thickness from 6 to 18 feet. They 
consist of red-brown, silty clay with sand and gravel. The Jurassic/Triassic age Passaic 
Formation, also known as the Brunswick Shale, underlies the glacial till. 

Groundwater Flow 
Forty-six groundwater monitoring wells have been installed at the site. Water levels range 
from approximately 1 to 12 feet below grade. A monitoring well location map is presented 
as Figure 3. Two hydrologic units (shallow and deep aquifers) are identified at the site. 
The upper aquifer unit is within the fill layer and is referred to as either A Zone or the 
shallow aquifer. There are 41 monitoring wells screened in the shallow aquifer. 
Groundwater flow in the shallow fill aquifer is generally to the east toward the Arthur Kill. A 
low permeability peat layer underlies the A Zone, separating it from the lower hydrologic 
unit or B Zone aquifer below. 

The lower hydrologic unit may behave as a confined aquifer with a downward gradient 
from the A Zone to the B Zone. Five wells are installed in the B Zone aquifer. The two 
hydrologic units (A and B zones) are separated by thick marsh deposits of peat and clay. 
Regional groundwater in the deep unconsolidated aquifer flows east toward the Arthur Kill. 
At the majority of the site, the regional flow direction predominates. However, there is a 
flow reversal in the southwestern portion of the site with a component of flow towards the 
ISP property, likely as a result of groundwater pumping on the ISP property. 

Regional bedrock groundwater flow beneath the site is to the east towards the Arthur Kill. 
NJDEP approved a Remedial Investigation Work Plan {RIWP) (DuPont CRG, 2010a) to 
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install four monitoring wells on the site perimeter, completed in the uppermost portion of • 
the bedrock. These four bedrock wells were installed and sampled in the spring of 2010, 
and will provide data to determine flow directions and groundwater quality in the upper 
bedrock. Data from these wells were not available at the time of preparation of this RAW, 
but will be presented in an updated Groundwater Current Conditions Report later in 2010. 

2.3 Groundwater Quality 

Groundwater samples have been collected from 40 shallow (A Zone) monitoring wells and 
six deep (B Zone) monitoring wells. Samples were analyzed for metals, volatile organic 
compounds (VOCs), semi-volatile organic compounds (SVOCs), pesticides, and inorganic 
compounds. Table 1 presents a summary of groundwater analytical data from February 
2008 through February 2009. The groundwater data are presented with highlights of 
compounds exceeding the NJDEP Ground Water Quality Standards (GWQS) for Class IIA 
aquifers (GW-IIA). A proposal for a groundwater Class 111-B aquifer designation will be 
submitted to the NJDEP under separate cover. The Class 111-B designation is appropriate 
because of the saline character of the site groundwater. TDS and chlorides both exceed 
the Class II-A criteria. 

2.3.1 Shallow Aquifer (A Zone) Groundwater Quality 

The groundwater sampling events conducted between February 2008 and February 2009 
were presented in the DuPont CRG report submitted to the NJDEP in July 2009, titled: 
Groundwater Current Conditions Report, DuPont Grasselli Site, Linden, New Jersey, July, 
2009. The key findings of the report are summarized below. • 

PARSONS 

• VOCs including benzene, chlorobenzene, chloroform, 1 A-dichlorobenzene, 
and methylene chloride exceeded GW-IIA criteria in monitoring wells 
associated with AOC U, the Former Unlined Pond, and the adjacent AOC I, 
the Former DDT and Methoxychlor Area, located in the northeastern portion 
of the site. 

• Non-Aqueous Phase Liquid (NAPL) was identified in monitoring well MW-
28A, located within the footprint of AOC U,- the Former Unlined Pond. 

• SVOCs were generally not detected at the site in concentrations exceeding 
GW-IIA criteria in the shallow fill aquifer. Note that the detection limits for 
some compounds were greater than the applicable GW-IIA criteria. 

• The pesticides alpha-Benzene Hexachloride (BHC), beta-BHC, and 4,4-
dichloro diphenyl dichloroethane (DOD) are identified at concentrations 
exceeding GWQS in monitoring wells in the vicinity of AOC U and the 
adjacent AOC I. 

• Pesticides occur intermittently and in a dispersed pattern in other portions of 
the site. These locations are isolated from each other and do not indicate a 
widespread plume, but isolated areas of groundwater exceed GW-IIA 
criteria. 
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• Arsenic is found throughout the site at concentrations exceeding the GWQS 
of 3 ug/1, with the exception of the northwestern and southeastern corners of 
the site'. 

• Lead concentrations in shallow groundwater vary across the site with 17 of 
40 sampling locations containing exceedances of the GW-IIA criteria. 

• Chloride and total dissolved solids are found throughout the site at 
concentrations exceeding GW-IIA criteria. These conditions are a result of 
the high salinity of the Arthur Kill, frequent flooding of the site, and aquifer 
intrusion by the river. 

In summary, VOCs in shallow groundwater are largely limited to the northeast portion of 
the site, and are associated with an area where free product has been identified within the 
footprints of AOC U, the Former Unlined Pond, and AOC I, the former DDT and 
Methoxychlor Area. Metals (lead and arsenic) appear to be broadly distributed across the 
site and not associated with any particular AOCs. 

2.3.2 Deep Aquifer (B Zone) Groundwater Quality 

Groundwater samples were collected and analyzed from five monitoring wells with the 
results presented in the Groundwater Current Conditions Report (DuPont CRG, 2009). 
These results are summarized below. 

PARSONS 

• VOCs including benzene, chlorobenzene, chloroform, 1 A-dichlorobenzene, 
and methylene chloride are found in monitoring well MW-388, located 
downgradient from AOC U, the Former Unlined Pond. 

• No NAPL has been identified in any monitoring well in the B Zone aquifer. 

• Benzene was the only VOC identified in deep monitoring wells other than 
MW-388. 

• SVOCs were generally not detected at the site in concentrations exceeding 
GW-IIA criteria in the deep aquifer. Note that the detection limits for some 
compounds were greater than the applicable GW-IIA criteria. 

• The pesticide alpha-BHC was detected above the GWQS of 0.02 ug/1 in 
MW-188, at a concentration of 0.073 ug/1. 

• Monitoring well MW-388 contained the pesticide aldrin in three of five 
sampling events. 

• Arsenic was detected above the GWQS of 3 ug/1 in four of five monitoring 
wells. Deep aquifer arsenic distribution is not consistent with the distribution 
of arsenic in the shallow aquifer or with the arsenic distribution in site soil. 
Regional groundwater and surface water is heavily impacted by arsenic, and 
the source of arsenic contamination cannot be determined. 

• Lead is not found at the site in the deep aquifer at concentrations exceeding 
the GW-IIA criteria. 

• Chloride and TDS are found throughout the deep aquifer at the site at 
concentrations exceeding both GW-IIA criteria and Class 111-B criteria. These 
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conditions are a result of the high salinity of the Arthur Kill and saltwater 
intrusion into the aquifer by the tidal river. 

In summary, the distribution of contaminants in the lower aquifer appears to be similar to 
the distribution in the shallow aquifer, although with lower concentrations, based on a 
more limited data set. VOCs are localized in the northeast portion of the site associated 
with AOCs U and I. 
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3.0 SUMMARY OF PREVIOUS INVESTIGATIONS 

LINDEN, NJ 

The Linden site has been the subject of remedial investigations since 1992 under ECRA, 
(now ISRA). In 1993, DuPont submitted an ECRA Investigation Report (DERS, 1993), 
which identified 15 AEis and other areas of potential environmental impact. These AEis 
were expanded to 22 AOCs in the Phase II Remedial Investigation Report (DERS, 1998). 
(See Figure 2.) The current remediation status of each AOC was previously discussed in 
Section 1.0. 

Investigations were initiated to determine if these AOCs were detrimentally impacting the 
soil and/or water quality at the site. The subsections below summarize the general 
activities implemented during the four previous environmental investigations onsite: a 
voluntary environmental investigation, an ECRA Investigation, a Phase II Remedial 
Investigation (RI), and a Phase Ill Rl. Over the course of these investigations, a significant 
number of delineation activities were completed, including the following: 

• 300+ soil borings 

• 50+ groundwater monitoring wells and piezometers installed and sampled 

• 200+ soil samples analyzed 

• 400+ groundwater samples analyzed 

• Test Pits 

• • Surface Water and Sediment Samples in Arthur Kill and Piles Creek 

• 

3.1 Voluntary Environmental Investigation 

3.2 

The initial environmental investigation was conducted as a voluntary preliminary site 
assessment to determine if manufacturing and waste disposal activities had impacted the 
quality of soil, sediment, and water in and around the site. In addition, the investigation 
focused on the site geology and flow regimes associated with the surrounding surface 
water and site groundwater. Investigation results identified several AEis (later identified as 
AOCs) as needing further evaluation. Results of the preliminary site assessment were 
used to prepare the work plan for the ECRA investigation. More detailed information about 
this investigation is provided in the ECRA Investigation Report (DERS, 1993). 

ECRA Investigation 
An ECRA investigation (considered by DuPont as a Phase I Rl) was performed to build on 
the data collected during the previous voluntary environmental investigation. ECRA 
investigation results showed that arsenic was the most pervasive constituent in site soil 
and that lead and polynuclear aromatic hydrocarbons (PAHs) were sporadically distributed 
in site soil. Metals and pesticides were identified as constituents of potential concern 
(COPCs) in shallow groundwater based on a comparison of groundwater concentration 
results against the New Jersey Surface Water Quality Standards and the GW-IIA GWQS. 
VOCs were identified as COPCs and were detected in select shallow groundwater 
monitoring wells. More detailed information about this investigation is provided in the 
complete report (DERS, 1993). 
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3.3 Phase II Remedial Investigation 
The Phase II Rl was designed in accordance with the Technical Requirements for Site 
Remediation N.J.A.C. 7.26E {TRSR) that allow for the use of the Non-Residential Direct 
Contact Soil Cleanup Criteria (NRDCSCC) for soil delineation where property use is 
restricted to industrial purposes (NJDEP, 2002). According to the 2002 TRSR, the site 
perimeter must still be delineated to the Residential Direct Contact Soil Cleanup Criteria . 
(RDCSCC). These criteria were used to delineate 12 AOCs during the Phase II Rl. DuPont 
requested a variance from TRSR because arsenic, lead, and PAHs appeared to be 
distributed in a manner independent of AOC activities or AOC boundaries. The NJDEP 
agreed that these constituents could be delineated sitewide, but requested additional 
sitewide sampling and analysis for them. 

3.4 Phase Ill Remedial Investigation 
In 2000, DuPont completed a Phase Ill Rl in accordance with an approved work plan 
(DuPont CRG, 1999). The Phase Ill Rl was conducted to address those NJDEP concerns 
that required additional investigation within specific AOCs. The following additional 
activities were required: 

• AOC-specific soil delineation 

111 Sitewide and AOC-specific groundwater characterization 

11 Surface water quality impact evaluation 

• Baseline ecological evaluation (BEE) 

The results of these activities are summarized below. More detailed information about the 
Phase Ill Rl is provided in the complete report (DuPont CRG, 2001 ). The Phase Ill Rl was 
approved by the NJDEP, and the conclusions of the Phase Ill Rl Report were endorsed in 
a letter dated December 27, 2001 (NJDEP, 2001). 

3.4.1 Soil Delineation 

Eight AOCs (AOCs D, E, I, J, K, M, P, and U) were investigated to complete delineation of 
soil COPCs. The results and conclusions are summarized below. 

PARSONS 

1111 AOCs D, J, K, and U were delineated, and no further investigation was 
required. 

• No further action was recommended for AOC E because soil concentrations 
were below applicable criteria and groundwater quality was only slightly 
above GWQS. 

• AOCs I and P were not fully delineated, but soil and groundwater were 
sufficiently characterized to allow development of the sitewide RASR that 
was submitted to the NJDEP in January 2006 (DuPont CRG, 2006). 

• AOC M had been the subject of an interim remedial measure {IRM) to 
remove diesel fuel from groundwater between 1992 and 1995. Additional 
delineation was deferred until after completion of wetlands construction and 
sheet pile installation in 2001. 
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• 3.4.2 Sitewide Groundwater Characterization 

• 

• 

During the Phase Ill Rl, DuPont collected additional data to characterize groundwater in 
both the shallow and deep zones. The approach to characterization of groundwater 
transitioned from AOC-specific to a sitewide basis, and Sitewide Groundwater was 
designated AOC W. Analytical results from 28 shallow zone wells and four deep zone 
wells were evaluated. Constituent concentrations were compared with ten years of 
analytical data. Trend evaluations determined that overall concentrations were stable in 
both shallow and deep wells. Additional groundwater delineation was required (NJDEP, 
2001 ), notably in the area of AOC U. As a result, supplemental investigations were 
conducted in 2002 in order to collect data to evaluate groundwater conditions in the area. 
of AOC U. 

In addition, a sitewide quarterly groundwater monitoring program was initiated in February 
2008 and is ongoing to this date. 

3.4.3 Surface Water Evaluation 

Surface water samples were collected from Piles Creek and the Arthur Kill, both upstream 
and downstream of the site. Data collected from Piles Creek showed higher 
concentrations of COPCs in upstream samples than downstream samples. Data from 
Arthur Kill water samples showed no significant upstream/downstream pattern. Piles 
Creek contained chemical constituents originating upstream of the site and discharges to 
the Arthur Kill at a location between the upstream and downstream sampling locations for 
the site. Due to the data variability in the Arthur Kill sample results and the contribution of 
upstream contaminants in Piles Creek, no significant impact to the Arthur Kill from the 
DuPont site groundwater was determined (NJDEP, 2001 ). Note that Piles Creek is 
currently being investigated as part of a Natural Resource Damage (NRD) Assessment as 
discussed in the following section. 

Based on the data from the Phase Ill Rl, and conservative fate and transport calculations 
performed during the Phase II Rl, the NJDEP and DuPont determined that surface water 
has not been significantly impacted by the site. This was confirmed by the NJDEP in a 
letter dated December 27, 2001 (NJDEP, 2001 ). 

3.4.4 Baseline Ecological Evaluation 

A BEE was conducted as part of Phase Ill Rl activities. Potential ecological receptors were 
identified using current land and water use exposure scenarios. The BEE identified the 
following three ecologically sensitive areas adjacent to the site: 

• Piles Creek and associated wetland areas, 

• Arthur Kill, and 

• Prall's Island. 

Potential migration pathways for COPCs in environmental media were identified and 
evaluated based on existing information regarding current conditions at the site and on 
readily available information regarding human and environmental populations. Based on 
the chemical and physical properties of the preliminary COPCs and the known physical, 
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topographic, meteorological, and hydrologic conditions at the site, the potential pathways • 
were identified as follows: 

• Overland runoff of site COPCs from surface soil to downgradient surface 
water bodies (including sediment) during precipitation events; 

• Airborne transport of particulates generated by wind erosion of site surface 
soil and physical disturbance of site surface and subsurface soil to 
downwind locations; 

• Leaching of constituents in site soil (surface and subsurface) to shallow 
groundwater; and 

• Migration of dissolved constituents in site groundwater beneath the site to 
• downgradient surface water bodies. 

At the time the BEE was conducted, DuPont and the NJDEP concurred that additional 
ecological assessment was not warranted because of the documented poor quality of 
Arthur Kill surface water and sediments, reflecting a complex urban/industrial drainage 
system. DuPont and the NJDEP also concurred that additional ecological assessment was 
not warranted. The BEE was presented as part of the Phase Ill Rl report (DuPont CRG, 
2001 ). 

The Federal Trustees (the National Oceanic and Atmospheric Administration and the US 
Fish and Wildlife Service) are currently conducting a NRD assessment of Piles Creek both 
upstream and in the vicinity of the DuPont property. DuPont and other potentially 
responsible parties are cooperating with the Trustees and participating in the NRD 
assessment. 

3.5 Summary of Current Delineation Status by Area of Concern 
At the completion of the Phase Ill Rl, it was determined that additional delineation was 
necessary for only seven of the 22 AOCs: 

1. AOC B - Former Marsh Disposal* 

2. AOC D -West Fuel Oil ASTs 

3. AOC I - Former DDT and Methoxychlor Area 

4. AOC M -Wade Brothers Company 

5. AOC P- Soil, Sitewide Constituents 

6. AOC U - Former Unlined Pond 

7. AOC W- Groundwater, Sitewide Constituents 

* Note that AOC B is not located within the Redevelopment Parcel and is not addressed by 
this RAW. 

The status of the seven AOCs that required additional action at the end of the Phase Ill Rl 
is presented below. 

PARSONS October 2010 
13 

• 

• 



• 

• 

• 

REMEDIAL ACTION WORK 
PLAN 

AOC B - Former Marsh Disposal 

LINDEN, NJ 

AOC B is part of the parcel leased to the NJTA and falls outside of the physical limits of 
the Redevelopment Area (see Figure 2). It is therefore outside the scope of this RAW. 
Supplemental investigations to complete delineation have been initiated after discussions 
in 2009 and 2010 with the NJDEP. An RIWP for AOC B (DuPont CRG, 2010b) was 
approved by the NJDEP on April 9, 2010, and the field work was completed in the spring 
of 2010. A report on the findings of that study will be submitted late in 2010. 

AOC D -West Fuel Oil ASTs 
At the end of the Phase. Ill Rl, NJDEP required the delineation of sheen from petroleum 
products on the water table in the vicinity of AOC D, with remediation if necessary. 
Groundwater sampling conducted in 2008 and 2009 in the vicinity of AOC D did not find. 
evidence of a sheen on the water table, and analytical results from monitoring wells in the 
area did not exhibit organic compounds exceeding NJDEP GWII-A standards (DuPont 
CRG, 2009). Delineation of AOC D is therefore considered to be complete. 

AOC I - Former DDT and Methoxychlor Area 
Complete delineation of pesticides in soils was not completed in AOC I during the phased 
Rl. This AOC is immediately adjacent to AOC U (see Figure 2). The northern part of AOC · 
I, where free product was identified, will be included in the IRM in-situ chemical treatment 
process for AOC U. Delineation will be completed during the implementation of the in-situ 
chemical treatment remedy as described in Section 4.0. A detailed design and 
implementation work plan for the IRM of AOC U and AOC I is provided in Appendix A. 

Following the IRM, AOC I will be included in the sitewide remedial action that includes a 
total site containment system (slurry wall and groundwater extraction system) and a cap. 
Delineation of AOC I is therefore sufficient in the context of the planned sitewide remedy. 

AOC M - Wade Brothers Company 
Free phase diesel fuel associated with a release was identified on the water table in this 
AOC in 1991. An I RM was undertaken with the installation of a collection trench and 
removal of free product from the groundwater. This system was operated until free product 
was no longer evident. Ongoing observations of the collection trench and of the drainage 
ditch adjacent to this area have been negative for the presence of petroleum sheen on the 
water. Current groundwater sampling from wells and piezometers shows the intermittent 
occurrence of benzene at concentrations slightly exceeding the NJDEP GW-IIA criterion, 
as evidenced in Table 1. A more detailed evaluation is provided in the Current 
Groundwater Conditions Report (DuPont CRG, 2009). 

AOC M is included in the sitewide remedial action that includes a total site containment 
system and a cap. Delineation of AOC M is therefore sufficient in the context of the 
planned sitewide remedy. 

AOC P- Soil, Sitewide Constituents 
Arsenic, lead, and PAHs were identified at concentrations exceeding NJDEP soil 
remediation standards in locations not directly associated with specific AOCs and are 
therefore grouped as sitewide soils. The primary compound of interest is arsenic, with 
elevated concentrations in a range of locations across the site . 
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AOC P is included in the sitewide remedial action that includes a total site containment • 
system and a cap to prevent direct contact with COPCs in the soils. ·Additionally, the 
reduction of surface water infiltration due to the cap, combined with groundwater 
containment and treatment will effectively mitigate any potential impacts to groundwater 
from AOC P soils. Delineation of AOC P is therefore sufficient in the context of the planned 
sitewide remedy. 

AOC U - Unlined Pond 
Complete delineation of VOCs and pesticides in soils was not completed in AOC U during 
the phased Rl. AOC U will be addressed by an IRM consisting of in-situ chemical 
treatment to remediate free product. Delineation will be completed during the 
implementation of the in-situ chemical treatment remedy as described in SeCtion 4.0. A 
detailed design and implementation work plan for the remediation of AOC U and AOC I is 
provided in Appendix A. 

Following the IRM, AOC U will be included in the site-wide remedial action that includes a 
total site containment system and a cap. Delineation of AOC U is therefore sufficient in the 
context of the currently planned IRM and sitewide remedy. 

AOC W - Groundwater, Sitewide Constituents 
As described previously, the remedy for sitewide groundwater has been expanded to 
include a total site containment system. A perimeter barrier wall will be installed across the 
surficial water-bearing zones (A Zone and B Zone), and keyed into the underlying glacial 
till. A groundwater extraction system will be installed to maintain an inward gradient across 
the barrier wall. The extracted groundwater will be treated at an adjacent, permitted • 
facility. Details of the total site containment remedy are presented in Section 5.0. 

In the context of this expanded remedy, the groundwater is sufficiently delineated in the 
shallow surficial aquifer (A Zone). Further delineation of site groundwater in the deep 
surficial aquifer (B Zone) and upper bedrock zone is ongoing. The results of these 
investigations will not impact the selection of the final groundwater remedy as described 
above. However, the results of this ongoing delineation of B Zone and bedrock 
groundwater will be used in the detailed final design of the groundwater extraction system 
described in Section 5.3. If necessary, the sitewide groundwater remedy can be expanded 
to include the upper bedrock zone, in addition to the A Zone and B Zone, if the results of 
ongoing bedrock groundwater delineation indicate a need to do so. 

3.6 Interim Remedial Measures 
In addition to the investigations discussed above, multiple IRMs have been conducted at 
the site since manufacturing operations ceased. IRMs to date include the following. 

PARSONS 

• In 1978, DuPont conducted excavation and offsite disposal of pond 
sediments and some underlying soils from AOC U. 

• In 1991, DuPont closed AOC C- DMHA Waste Holding Pond by removal of 
the pond contents, liner and underlying soils. 

• ln1992, a spill outside the Machine Shop (AOC T) was observed during an 
NJDEP site inspection. DuPont excavated the impacted area and stained 
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soil was placed in drums for disposal. NJDEP stated in letter dated 
September 20,1996 that no further action was required 

• Between 1992 and 1996, DuPont installed and operated a fuel oil interceptor 
trench and recovery program at AOC M- Wade Brothers Company. 

• In 2001, DuPont performed a wetlands seep mitigation IRM which also 
address contamination at AOC M. This IRM consisted on the installation of 
1,486 feet of sheet pile for the NJTA wetlands mitigation project. 

• In 2009 and 2010, DuPont conducted an IRM I in-situ chemical treatment 
field pilot test in AOC U- The Former Unlined Pond to demonstrate the 
feasibility of treating free product using in-situ chemical oxidation and 
reduction. A significant mass of COPCs was destroyed during the field pilot 
test. The results of the successful pilot study are presented in the report "In
Situ Chemical Treatment Pilot Test, Area of Concern U, Former Unlined 
Pond, DuPont Grasselli Facility, Linden, New Jersey", Geo-Cieanse 
International, Inc., June 2010, submitted under separate cover . 
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4.0 REMEDIAL ACTION SELECTION APPROACH 

LINDEN, NJ 

A revised Site-Wide RASR was submitted to the NJDEP in January of 2008, proposing a 
comprehensive remediation plan for the site (DuPont CRG, 2008). Discussions between 
DuPont and the Department have lead to a consensus that the appropriate next step is the 
preparation and submittal of this RAW, even though the 2008 RASR has not been formally 
approved. Based on those same discussions, and in consideration of the planned 
industrial redevelopment of the Site, the sitewide remedy presented in this RAW expands 
on the remedy presented in the 2008 RASR by including a total site containment system 
consisting of a perimeter physical barrier wall and groundwater pumping system. 

4.1 Applicable Remediation Standards 
The media of concern identified on the DuPont Linden site are impacted soils and sitewide 
groundwater. The proposed remediation standards for these media of concern are 
provided below, and are consistent with the requirements of N.J.A.C. 7:26E-1.13. 

DuPont proposes a "Restricted Use Remedial Action" that will require the continued use of 
engineering and institutional controls to prevent exposure to contamination above 
applicable remediation standards. Based on current and anticipated future use, the 
applicable remediation standards for in the DuPont Linden site are the November 2009 
NJDEP Non-Residential Direct Contact Soil Remediation Standards (NRDCSRS). 

• 

The proposed restricted use remedy envisions that soils will remain in place at the site • 
with concentrations of COPCs above the NRDCSRS as part of a total site containment 
system, as allowed by N.J.A.C. 7:26E-5.1(c), which states the following: 

"The person responsible for conducting the remediation shall select a remedial 
action that reduces contamination to below all applicable remediation standards or 
eliminates exposure to contamination above applicable remediation standards 
based on the current and future land use for the site." 

In order to meet the remedial action requirements of N.J.A.C. 7:26E-6.1 within the context 
of the total site containment remedy, the primary treatment objective for AOC U and I is to 
eliminate NAPL to the extent practical as allowed by N.J.A.C. 7:26E-6.1 (d), which states: 

"Free and/or residual product determined to be present pursuant to N.J.A.C. 7:26E-
2.1 (a)14 shall be treated or removed when practicable, or contained when 
treatment or removal are not practicable. Likewise, natural ground water 
remediation for dissolved phase contamination may be implemented if it is 
determined by the Department that active ground water remediation for the 
dissolved phase is impracticable or not cost-effective. Decisions regarding ·the 
practicability of a remedial decision shall be made by the Department on a case by 
case basis. Natural remediation of free and/or residual product will not be allowed." 

The total site containment remedy proposed herein will eliminate any health risk and 
environmental exposure to contaminants remaining on site above the NRDCSRS, based 
on the planned industrial redevelopment of the property. The remedy utilizes engineering 
and institutional controls to protect the public health and safety and the environment by 
eliminating the potential for direct contact. The technical performance and effectiveness of 
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4.2 

the total site containment is well established in New Jersey as being effective, reliable, and 
in compliance with the applicable regulations. 

The remedy will effectively eliminate the mobility of contaminants by containment. Offsite 
migration of contamination through surface or subsurface migration pathways will be 
mitigated or eliminated, and the remedy will be constructed using proven technologies. 

Additional institutional controls in the form of a Deed Notice will ensure that the total site 
containment system is maintained and inspected. The surface cap will not be breached 
without proper notifications and controls and vapor intrusion issues, if present, will be 
identified and mitigated prior to future construction. 

A CEA will be put in place to restrict groundwater use and consumption. DuPont is 
preparing an application for classification of sitewide groundwater as a Class 111-B aquifer 
consistent with the saline nature of the waters. Specific Class 111-B GWQS will be 
developed for the aquifer and presented to the NJDEP for approval. These criteria will 
become the applicable remediation standards for groundwater. 

In addition, all free product identified at the site will be treated or removed. Free product 
has only been identified in AOC U and part of AOC I. 

Remedial Objectives 

The remedy presented in this RAW is consistent with the objectives of the revised RASR 
(DuPont CRG, 2008) but has been modified based on additional site data and on 
discussions with the NJDEP. The remedial action objectives for the site were established 
to provide overall protection of human health and the environment and to return the site to 
beneficial use. The criteria used in establishing the objectives included the following. 

• Prevent direct contact exposure (ingestion, inhalation, and dermal contact) 
to sitewide soil that exhibits COPCs at concentrations in excess of 
applicable soil criteria. 

• Prevent migration of soil material that exhibits COPCs at concentrations in 
excess of applicable soil criteria through surface runoff. 

• Prevent direct contact exposure (ingestion, inhalation, and dermal contact) 
to sitewide groundwater that exhibits COPCs at concentrations in excess of 
applicable groundwater criteria. 

• Eliminate free product as a source of contamination to groundwater. 

• Prevent migration of contaminants from soil to groundwater by minimizing 
infiltration of surface water. 

• Prevent groundwater use or consumption through institutional controls. 

• Restrict future use of the property to nonresidential commercial or industrial 
uses through institutional controls. 

• Maintain protection of adjacent surface water quality and ecological 
receptors . 
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The remedy presented in the RASR accomplished three primary DuPont objectives for the • 
site: 

11 Protection of human health and the environment, 

11 Compliance with all applicable environmental regulations and requirements, 
and 

11 Redevelopment and re-use of the property. 

Consistent with these objectives, the city of Linden and Union County, in cooperation with 
DuPont, are enacting a redevelopment plan for the site that involves the construction of an 
industrial complex that will include commercial electrical power generation and chemical 
manufacturing. This proposed redevelopment enables DuPont to complete a remedial 
action consistent with the remedial action objectives of the RASR as well as the beneficial 
reuse of large volumes of PDM. The preliminary site development plan requires a general 
site elevation of 16 feet above mean sea level, which provides opportunity for placement 
of more than one million cubic yards of PDM on the site as part of the overall site 
improvements. Figure 4 presents the preliminary site plan for the proposed site 
redevelopment. 

4.3 Modifications to the 2008 RASR 
Following completion of the 2008 RASR, quarterly groundwater monitoring was initiated at 
the site and groundwater conditions were updated from this data as presented in the 
Current Conditions Report for Groundwater (DuPont CRG, 2009). The conclusions of this • 
report and the strong preference of the NJDEP for a remedy that included a groundwater 
containment system led to the modification of the proposed remedy. The proposed 
remedial action includes containment of groundwater within the surficial water-bearing 
zone including a perimeter slurry wall and groundwater extraction and treatment for 
hydraulic control. 

Data from the Current Conditions Report demonstrated that there was no ongoing 
groundwater impact from historic fuel oil releases in AOC D and AOC M, and that these 
areas were no longer sources contributing to groundwater degradation. As a result, the 
proposed remedy was modified to eliminate excavation and offsite disposal of soils from 
these AOCs. Instead, the engineering controls of the soil cover I cap will be used to 
prevent direct contact with the soil and to minimize surface water infiltration. 

The perimeter slurry wall and groundwater control will effectively limit groundwater 
exhibiting arsenic concentrations that exceed the NJDEP GWII-A standard from migrating 
beyond the site boundaries. Additionally, the soil cover will prevent direct contact with 
arsenic in soil and minimize surface water infiltration. Therefore, based on the total site 
containment approach for groundwater, and the use of engineering controls to isolate the 
impacted soils, the proposed remedy for AOC P was modified to eliminate the excavation 
of soils. 

In-situ chemical treatment of free product at AOC U and AOC I will replace the originally 
proposed excavation and offsite disposal of NAPL-impacted soils from AOC U. The in-situ 
treatment is equally effective and protective of the environment. It has the additional 
benefit of providing a more sustainable remediation and eliminating the need for 
transporting thousands of truckloads of excavated soils from Linden to an approved 

PARSONS October 2010 
19 

• 



• 

• 

• 

REMEDIAL ACTION WORK 
PLAN LINDEN, NJ 

4.4 

treatment I disposal facility. A description of the in-situ chemical treatment process is 
presented in Section 5.1. The detailed design and implementation work plan for this 
approach is presented in Appendix A. 

Summary of Remedial Action 
DuPont will complete the requirements of N.J.A.C.7:26E-6A through the implementation of 
the remedy presented herein. The elements of the proposed remedial action include the 
following: 

• In-situ treatment of free product within AOC U and AOC I through chemical 
oxidation/reduction. 

• Construction of a soil-bentonite cutoff wall around the site perimeter to 
prevent offsite groundwater migration. 

• Groundwater pumping within the water-bearing zones to create an inward 
gradient across the barrier wall. 

• Treatment of extracted groundwater by conveyance to the permitted 
groundwater treatment facility on the adjacent ISP property. 

• Placement of an isolation layer of PDM or other approved fill material over 
the site in coordination with the site redevelopment to prevent direct contact 
with site soils, minimize infiltration of precipitation, and to raise the overall 
site grade . 

• Deed restrictions to control future site use and to maintain the Engineering 
Controls. 

• A CEA to restrict groundwater use and consumption. 

The individual components of the remedial action are presented in greater detail in the 
following section . 
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5.0 PROPOSED REMEDIAL ACTION 
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The proposed remedial action is comprised of in-situ chemical treatment of free product, 
barrier wall installation, groundwater extraction and offsite treatment, a soil cover, and 
institutional control measures. Institutional controls include a Deed Notice and the 
establishment of a groundwater CEA. The proposed remedial activities will prevent 
migration of site groundwater to the Arthur Kill or other offsite areas and restrict human 
contact. The proposed remedy is practical and well suited for the planned industrial 
redevelopment of the property. 

5.1 AOC U and AOC I In-Situ Chemical Treatment 
The proposed remedy for AOC U and AOC I is based upon successful bench-scale and 
pilot-scale testing of the in-situ injection of reactants to destroy and degrade free product 
within the limits of AOC U. The results of the successful pilot study are presented in the 
report "In-Situ Chemical Treatment Pilot Test, Area of Concern U, Former Unlined Pond, 
DuPont Grasselli Facility, Linden, New Jersey", Geo-Cieanse International, Inc., June 
2010, submitted under separate cover. 

The limits of free product in AOC U and AOC I, as determined during the Phase Ill Rl, are 
shown in Figure 5. The limits of free product will be updated and confirmed during the 
implementation of the remedy. The updated free product limits and quantity estimates will 
be used to determine final injection point locations, injection point spacing, and quantities 
of reactants to be employed. 

Free product within the subsurface will be addressed in a multi-stage injection process. 
The method is comprised of the following steps: 

1. Installation of a network of injection wells. 

2. Injection of a sodium permanganate solution. The permanganate ion (Mn04") is 
reduced and precipitated as manganese dioxide (Mn02), in which the manganese is in 
the +4 valence state. 

3. Injection of a phosphate buffer solution. The phosphate performs two functions: 

a. Buffers the groundwater pH in a circumneutral condition. A pH of 6.8 or 
higher is necessary for the key chemical reactions to occur efficiently. 

b. Forms a ligand with Mn02 and thus stabilizes (slows and controls) the 
reaction of hydrogen peroxide with the Mn02 . This allows hydrogen 
peroxide to be distributed in the subsurface before reacting. 

4. Injection of a hydrogen peroxide (H20 2) solution with additional phosphate buffer 
solution. The H20 2 reacts with Mn02 to produce the superoxide radical (02·"). 

Superoxide is a reductant and nucleophile, which has been found by other researchers 
to destroy carbon tetrachloride and chloroform effectively, including in a NAPL phase. 

5. The H20 2 will also react with naturally occurring iron present in soil and groundwater to 
produce hydroxyl radicals (OH·). Hydroxyl radicals are strong chemical oxidants that 
destroy chlorobenzene and methoxychlor; thus production of both 0 2·- and OH· 
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provides an approach to destroy both oxidizable and reducible compounds present at 
the site. 

After treatment, the results will be evaluated through the collection of soil samples within 
the treated area and visual determination of the presence of free product. Additional 
injection of reactants will be employed in areas of incomplete NAPL destruction. 

A detailed remedial design and implementation work plan for the chemical treatment of 
AOC U and AOC I is provided in Appendix A. 

5.2 Perimeter Barrier Wall 
This section presents a description of the proposed barrier wall, a discussion of design 
considerations, and a description of construction techniques to be employed. 

5.2.1 Barrier Wall Design 

The objective of the barrier wall system is to prevent groundwater within the surficial 
water-bearing zones from leaving the site. To achieve this objective, a low-permeability 
wall will be constructed around the perimeter of the site extending from the existing ground 
surface into the glacial till layer overlying the bedrock. The preliminary alignment of the 
barrier wall is shown in Figure 6. 

Based on an evaluation of barrier wall technologies, a soil-bentonite cutoff wall (SBCW) 
will be constructed around the perimeter of the former manufacturing area. The SBCW will 
be keyed into the glacial till layer. The glacial till layer consists of clay, silts, and sands 
intermixed with appreciable amounts of gravel and cobbles; is dense to very dense; and 
has a fines content (silt- and clay-sized soil fraction) typically in excess of 55 percent. As a 
result, it is anticipated that the till layer will have sufficiently low permeability to function as 
a confining layer to key in the proposed SBCW. Field permeability tests will be performed 
in the till layer as part of a pre-design investigation (PDI) to develop design parameters for 
the slurry wall. 

The proposed SBCW will be two to three feet wide (width of the excavator bucket), 
approximately 8,200 feet long (based on the alignment shown on Figure 6), and an 
average 30 feet deep. 

A geotechnical investigation conducted onsite in 2007 (Golder, 2007) advanced 
approximately 20 borings into the till formation. The till was consistently characterized as a 
dense clay-based formation containing varying amounts of sand and rock fragments. The 
high clay content and dense nature of the formation indicates that the till will possess low 
hydraulic conductivity and will provide an ideal bottom and key for an SBCW. The 
hydraulic and geotechnical parameters of the till will be confirmed during the PDI 
described below. The geotechnical PDI work plan is provided in Appendix B. 

The PDI will be conducted to collect the necessary field data to prepare a final design for 
the barrier wall system. This investigation will consist of a series of borings along the wall 
alignment to obtain stratigraphic information, determine design depth, and obtain soil 
samples for testing. Bench-scale testing (mixing site soils and groundwater with different 
quantities of bentonite clay) will be undertaken to verify bentonite compatibility with site 
groundwater and determine optimum bentonite quantities to achieve a backfill permeability 
of less than 1x10-7 centimeters per second (em/sec) . 
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Based on the results of the testing described above, a suitable soil-bentonite backfill • 
mixture will be proposed. For the proposed backfill mixture, minimum bentonite content, 
minimum fines content, and maximum long-term permeability will be specified. The 
performance requirement for long-term permeability of the backfill mixture will be defined 
as permeability of no more than 1 x1 o·7 em/sec when tested under specified test 
conditions. The testing frequency and methodology for evaluating compliance with the 
performance requirements will be specified. 

5.2.2 Barrier Wall Alignment 

The proposed alignment of the SBCW is indicated in Figure 6. On the north side of the 
site, the SBCW will extend around AOC U and will be installed 100 feet south of the . 
existing utility corridor for power and gas lines. On the east side, the SBCW will be set 
back a minimum of 20 feet from the Arthur Kill above the mean high water line to avoid 
interference with a future wharf and associated deadmen anchoring system that may be 
constructed along the river. On the south side, the SBCW will be offset a minimum of ten 
feet from the property boundary. On the west side of the site, the SBCW will be installed 
parallel to the existing railroad line. 

Several utilities (above and underground) have been noted in the vicinity of the alignment 
proposed for the SBCW. These utilities will be located and surveyed as part of the field 
investigation program outlined above. The proposed alignment of the SBCW may need to 
be modified depending on the exact locations and alignment of these utilities. Further, 
based on the available information, some of the utilities will need to be crossed during 
construction of the SBCW. These construction activities will be coordinated with the • 
affected utilities and SBCW contractor to ensure that appropriate safeguards are taken. 

5.2.3 Barrier Wall Construction 

The SBCW will be constructed using traditional construction techniques for this type of 
wall. A working pad will be prepared along the wall alignment. The top of the pad will be a 
minimum of three feet above the water table and will be elevated as necessary to maintain 
this minimum freeboard. The work pad will extend approximately 75 feet on the inboard 
side of the wall to serve as a mixing platform. The general construction method will be: 

• The trench will be excavated the width of the excavator bucket and extend a 
minimum of three feet into the till unit. 

111 The trench will be continually filled with bentonite slurry to maintain its 
integrity. 

• Excavated soils will be staged onto the mixing pad. 

• A tracked dozer will blend and mix the excavated soils with bentonite slurry 
and dry bentonite into a consistent thick backfill. 

• The backfill will be introduced into the trench by sliding it down an incline 
based on the angle of repose of the backfill. 

Construction quality control will verify the depths of excavation along the alignment, 
viscosity of slurry, bentonite content of the backfill mixture, and integrity of the trench 
throughout construction. 
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After the construction of the SBCW is completed, a compacted soil berm will be 
constructed on top of the wall as a cap. The berm will have a minimum top width of the 
trench width and will be at least two feet high. At areas where roads cross the SBCW, a 
geotextile fabric will be used to reinforce the barrier wall cap. The SBCW cap berm will 
incorporate drainage features, as needed, to effectively manage site storm water runoff 
until such time as the barrier wall and cap are covered by fill material as the overall site 
grade is raised to meet site development requirements. 

Groundwater Management System 
The upper water-bearing hydrologic unit at the site is within the fill layer and is referred to 
as the A Zone or shallow aquifer. The lower hydrologic unit is below the peat layer and, in 
some areas, below the clay portion of the till layer. This hydrologic unit is referred to as the 
B Zone or deep aquifer and may behave as a confined aquifer. The two hydrologic units 
are separated by thick marsh deposits of peat and clay and, in some areas, by the clayey 
till deposits. This section presents groundwater controls that will be installed in the shallow 
and deep aquifers after construction of the SBCW is complete. A detailed design for both 
the shallow and the deeper groundwater management system components will be 
prepared following approval of the RAW. Conceptual drawings are provided in Figures 7 
and 8. 

5.3.1 Shallow Aquifer (A Zone) Collection System 

A groundwater collection system will be installed in the A Zone after the SBCW has been 
constructed. The proposed groundwater collection system will be designed to prevent pore 
water pressure build-up and maintain an inward gradient across the slurry wall. 

The groundwater collection system will consist of a gravity drainage system and sumps 
with manholes. The drain will consist of a perforated high density polyethylene (HOPE) 
pipe surrounded by gravel and wrapped in a non-woven geotextile filter fabric. Sump 
manholes will be installed at a minimum frequency (such as every 500 feet) to allow 
cleaning and maintenance of the drainage system. A header pipe will be installed to 
convey the collected groundwater from sump manhole(s) to the adjacent offsite 
groundwater treatment plant. 

The collected groundwater will be pumped to the existing groundwater treatment plant on 
adjacent property (the ISP Environmental Services Inc. facility). Discussions with ISP 
personnel confirm their willingness to accept the water for treatment, the ability of the 
treatment plant to handle the anticipated quantities and chemical constituents, and the 
plant's ability to continue to meet discharge criteria. 

5.3.2 Deeper Surficial Aquifer (B Zone) Extraction System 

After construction of the SBCW is completed, extraction wells will be installed in the B 
Zone to maintain an inward gradient across the SBCW. Groundwater collected from the 
extraction wells will be pumped to the existing groundwater treatment plant on the 
adjacent ISP property. Header pipe(s) will be installed, as needed, to convey groundwater 
to the groundwater treatment plant. 

The extraction wells will be constructed of six-inch diameter, wire-wrapped polyvinyl 
chloride (PVC) well screens completed and sealed within the B Zone. Wells will contain 
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individual submersible pumps of adequate lift and pumping characteristics to pump the • 
groundwater to the treatment facility. Final design parameters will be determined after 
completing a PDI for groundwater that addresses the B Zone and includes a pumping test. 
(Appendix C) The data derived from the test will be used to determine: 

11 The required number of wells 

• Well spacing and locations 

11 Pump capacities 

11 Header sizes 

The final design and layout of the site redevelopment will also be taken into account to 
ensure well locations are compatible with the redevelopment plan. 

5.4 Cap I Soil Cover 
The cap will function as an engineering control to prevent direct contact or exposure with 
contaminated site soils and to minimize surface water infiltration into the site. The cap will 
be comprised of PDM and other approved fill that will raise the grade across the site and 
provide several feet of cover to isolate site soils containing COPCs in excess of 
NRDCSRS. The fill will be placed in lifts and compacted to meet specific geotechnical 
criteria, determined as part of the remedial design. The PDM will function as a structural fill 
to support utilities and structures placed on shallow foundations. 

The DuPont Linden site was identified by NJDEP Office of Dredging and Sediment • 
Technology as a suitable site to meet a critical need for upland sites to place/dispose of 
PDM. Placement of PDM at the site was approved by the NJDEP Bureau of Industrial Site 
Remediation in 2008. Stockpiling operations have been ongoing since September 2008 in 
two designated areas of the site, and approximately 400,000 cubic yards of material have 
been stockpiled at this time. 

The ultimate goals of the program include using the PDM as a structural fill material to: 

11 Preload the site to induce consolidation of the underlying peaty-clay soil 
deposits and improve the load bearing capacity of the site soils 

11 Provide an engineered soil cover over site soils to prevent contact with soils 
containing COPCs exceeding the current NRDCSRS 

11 Raise the general site elevation to approximately 16 feet above mean sea 
level for site redevelopment 

11 Provide a suitable compacted structural fill to support non-critical elements 
of site redevelopment such as roadways and parking areas 

The dredge sediments are primarily silt and fine sand and are treated with eight percent 
Portland cement prior to transport to the site. Laboratory tests to evaluate the physical and 
engineering characteristics of PDM were performed by Golder Associates Inc. (Golder, 
2009). Additional testing will be performed to develop specifications for compaction 
requirements for the final placement of fill as structural fill. 
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5.5 

The existing elevation of the site varies from EL. 4.4 feet to EL. 7.3 feet (NAVD88). PDM 
will be used to raise the existing elevation of the site to post-settlement grade EL. 16 feet. 
It is anticipated that 1- to 1.5-million cubic yards of PDM will be required to raise the site 
elevation. The top area of the PDM fill will be graded to manage storm water effectively. 
The side slope of the PDM fill will be maintained at a slope no steeper than three 
horizontal to one vertical. The protective cap will be compacted to 95 percent relative 
compaction in accordance with ASTM D1557. The limits of the PDM fill will be governed 
primarily by the post-remediation redevelopment plans for the site and the location of 
existing utilities. 

A 12-inch surface layer of clean fill meeting the Residential Direct Contact Soil 
Remediation Standards (RDCSRS) will be placed above the grading fill prior to the surface 
development of the property as discussed below. Above the 12-inch clean fill layer will be 
either a layer of topsoil and vegetation, or the surface development of the property 
(asphalt paved areas, building slabs, etc.), depending on the status of the redevelopment 
project at that time. A conceptual cross section of the cap is provided in Figure 9. 

5.4.1 Surface Development of the Property 

While not specifically part of the remedy, the final site development will further isolate the 
soils below and prevent water infiltration into the subsurface. The currently planned 
development involves an industrial complex including commercial electric power 
generation and chemical manufacturing. The redeveloper is PurGen One LLC, the 
contract purchaser of the property . 

After the construction of the development project, the site will be covered by site 
infrastructure and paved areas. This surface cover will serve as an impermeable cap for 
an engineering control. The surface cover will consist of the concrete floor slabs and 
equipment foundations of the proposed buildings and the associated asphalt paving of 
roadways and parking areas. The design will incorporate surface water handling and run
off in a method that will minimize infiltration into the subsurface soils of the site. Figure 4, 
the Preliminary Site Redevelopment Plan, provides PurGen's draft site layout, indicating 
that the surface cover will effectively cover the whole site. 

Statement of Completion of Remedial Action Requirements 
DuPont will complete all applicable requirements of N.J.A.C. 7:26E (Remedial Action). The 
NJDEP and city of Linden will be notified of the intended remedial action. The remedial 
action will be constructed to meet the following criteria: 

• Be approved by NJDEP prior to implementation 

• Comply with the remediation standards presented in Section 4.0 

• Comply with applicable federal, state and local laws, regulations and 
requirements 

• Not, in and of itself, cause an uncontrolled or unpermitted discharge or 
transfer of contaminants from one media to another 
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5.6 Construction Quality Assurance Plan 
A Construction Quality Assurance (CQA) plan will be developed to ensure that the project 
requirements and technical specifications are being met during remedial action 
implementation. The CQA plan will include the following elements: 

• Scope of work 

• Material requirements 

• Minimum qualifications for the manufacturer, installer, contractor, CQA 
personnel, and/or the testing laboratories 

• Material testing required by the manufacturer 

• Construction and installation procedures 

• Construction/installation monitoring, testing, and reporting requirements. 

The testing requirements will specify the tests that will be performed, applicable standard 
testing procedures, minimum testing frequencies, and the minimum/maximum 
requirements that must be met. 

As a minimum, the CQA plan will be developed for the SBCW, the groundwater control 
system, and earthwork (SBCW cap and PDM placement/compaction). For the SBCW, the 
CQA plan will include requirements for the excavated trench, fresh bentonite slurry, slurry 
in trench, onsite or offsite borrow materials (if any), and the soil-bentonite backfill. For the 
groundwater control system, the CQA plan will include requirements for the pipe, gravel, 
filter fabric, sumps, valves, and pumps. For earthwork, the CQA plan will include 
placement and compaction requirements for the SBCW cap and the PDM fill. 

5.1 Permits and Notifications 
The following federal, state, or local permits and/or notifications may be needed to 
implement the proposed remedial action. The project schedule provides a timeline for the 
permitting process that will include the following elements: 

PARSONS 

• City of Linden Construction Permit 

11 Waterfront Development/Upland Waterfront Permit (N.J.S.A. 12:5-3) 

11 Soil Erosion and Sediment Control Plan Certification for Land Disturbance 
Control (N.J.A.C. 2:90) 

11 New Jersey Pollutant Discharge Elimination System 

11 Treatment Works Approval (N.J.S.A. 58:12A-1 et seq.; N.J.A.C. 14A-22) 

11 Stream Encroachment Permit (Construction within a Flood Plain; N.J.S.A. 
58:16A-50 et seq.; N.J.A.C. 7:8-3.15) 

• Well Drilling Permit and Well Certification Forms A & B (N.J.S.A. 58:4A-14; 
N.J.A.C. 7:9D) 

11 Well Abandonment Form 
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• Public Notification 

LINDEN, NJ 

• Groundwater Remedial Action Permit (subsequent to construction) 

• Remedial Action Soil Permit (subsequent to construction) 

The Public Notification will include a posted sign at the front gate measuring two feet by 
three feet and shall include the date posted and the following statement: "Environmental 
Investigation/Cleanup in Progress at This Site. For Further Information Contact 
PARSONS/ DUPONT" followed by the name and telephone number for the person 
responsible for conducting the remediation as well as the telephone number for the 
NJDEP's Office of Community Relations. The Site's preferred identification number will 
also be provided. The sign will be posted 14 days prior to initiating the approved remedial 
action. The NJDEP Case Manager, the Linden municipal clerk and designated local health 
official will be notified 14 days prior to the start of field activities associated with the 
approved remedial action. 

5.8 Construction Monitoring Plans 
The environmental controls that will be implemented during the remedial action are noted 
below. These controls are intended to comply with applicable local and state regulations 
governing remedial activities. 

5.8.1 Perimeter Air Monitoring Plan 

A Perimeter Air Monitoring Plan (PAMP) will be prepared and implemented during 
performance of the proposed remedial activities. The PAMP is intended to provide a 
measure of protection for site workers from potential airborne contaminants during the 
remedial action implementation. The PAMP will present upwind and downwind receptor 
requirements for the various remedial activities. Action levels for respiratory protection will 
be set forth in the Health and Safety Plan (HASP) based on the work activity, the area of 
the site, the COPCs present and the nature of engineering controls that are employed. 

5.8.2 Soil Erosion and Sediment Control Plan 

The Soil Erosion and Sediment Control (SESC) plan will detail all temporary soil erosion 
control measures that will be used to control erosion and sedimentation from work areas, 
around soil stockpiles, and around storm water management systems during the remedial 
activities. Control measures may include items such as silt fence or hay bales to prevent 
migration of soil offsite or to a nearby storm water management system. Methods for 
securing the controls in place such as wooden and/or metal posts will also be specified in 
the SESC plan. The SESC plan will be submitted to the Somerset-Union Soil Conservation 
District for approval. No earthwork will be initiated until all the specified erosion control 
measures have been installed in accordance with the approved SESC plan. The erosion 
control measures will be inspected on a frequent, periodic basis and after each rainfall to 
check effectiveness and to evaluate any conditions needing action/repairs. Control 
measures will be maintained to maximize effectiveness during the construction period. 

PDM stockpfiing activities that are currently occurring onsite are proceeding in accordance 
with SESC measures that are defined in a plan approved in 2009 . 
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5.8.3 Soil Reuse Plan 

LINDEN, NJ 

Excess soil excavated for the SBCW, the shallow groundwater collection system or other 
required excavation will be managed onsite. All such excavated soils will be placed in thin 
lifts of no more than 18 inches and covered by the PDM fill that will comprise the soil cover 
for the site. Blending of excavated soils with the PDM may be required to reduce moisture 
content or meet the necessary compaction requirements. 

Concrete foundations from the original Plant structures are still present on portions of the 
site. Shallow foundations and building slabs will be excavated prior to PDM placement and 
crushed either for beneficial reuse onsite as temporary road base or placement directly 
beneath the PDM soil cover. The concrete will be sampled and analyzed in accordance 
with NJDEP requirements for beneficial reuse. A concrete sampling plan will be prepared 
as part of the remedial design. 

No excavated soil is expected to be transported off the site for reuse. If excavated material 
cannot be placed onsite beneath the PDM, it will be sampled and sent offsite for disposal 
in accordance with applicable regulations. 

5.8.4 Health and Safety Plan 

A HASP has been prepared for the DuPont Linden site for investigation activities. The 
procedures outlined in the plan are followed by DuPont and Parsons personnel, 
contractors, and all other team members involved with the remediation project. 

• 

A construction HASP will be prepared for the remedial action to encompass the expanded 
scope of construction activities. The HASP will address the specific activities proposed in • 
this RAW including construction of the perimeter slurry wall, installation of groundwater 
extraction wells and piping systems, full-scale in-situ chemical treatment, construction of 
utility trenches and groundwater collection trenches, and placement of the PDM soil cover. 

5.9 Estimated Costs 
Costs were developed for the proposed remedy as presented above. It is expected that 
groundwater remediation will continue for as long as necessary to maintain an inward 
gradient across the barrier wall. For cost estimating and planning purposes the projected 
duration was set at 30 years. 

The total estimated capital cost to construct this remedial action is approximately $13 
million. Annual operating costs are estimated to be $1.0 million based on the treatment of 
groundwater using the permitted treatment system at the adjacent ISP facility. This is an 
order of magnitude engineering cost estimate that is expected to be within -30 to +50 
percent of the actual project cost. 

5.10 Remedial Action Progress Reports 
Remedial Action Progress Reports will be prepared twice per year for NJDEP review. The 
progress reports will be prepared in accordance with NJDEP requirements and will 
include: 

• A description of each remedial action conducted within the reporting period • 
and identification of problems or delays related to the approved schedule 
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• Discussion of problems and delays, including proposals for corrections 

• Proposed deviations from the approved RAW 

• A revised schedule reflecting delays or modifications 

• Status ofpermit applications 

• Remedial actions to be performed in the next reporting period 

• Costs of each remedial action incurred to date and estimate for activities to 
be performed 

• A tabulation of sampling results received during the reporting period 

• A summary of groundwater treated, including elevation contour maps and 
changes in contaminant concentrations 

• A description of wastes generated including characterization sampling, 
quantities disposed, and the identification of transporter and disposal facility 

5.11 Remedial Action Report 
A Remedial Action Report (RAR) will be prepared at the conclusion of the active site 
remediation, consistent with NJDEP requirements. The report will include the following 
elements: 

PARSONS 

• A summary of the multi-phase Rl Reports including site history, physical 
setting, COPCs, and AOCs 

• A summary of all remedial actions completed 

• Remediation standards achieved for each remedial action 

• As-built drawings for all remedial activities including the PDM I soil cover, 
perimeter barrier wall, groundwater collection trenches, groundwater 
extraction wells and piping systems 

• Description of site restoration activities 

• A summary of remediation costs including estimated costs of ongoing 
monitoring of groundwater conditions and management of engineering 
controls 

• A copy of the filed Deed Notice and Remedial Action Permit form 

• Fully executed manifests for any offsite transportation and disposal of 
wastes 

• Graphical presentation and summary table of groundwater quality data 

• Discussion of Mann-Whitney U-Test results for groundwater quality, as 
applicable 

• Conclusions related to groundwater contamination trends and requirement 
for a groundwater CEA 

October 2010 
30 



REMEDIAL ACTION WORK 
PLAN LINDEN, NJ 

11 An updated receptor evaluation pursuant to N.J.A.C. 7:26E-1.15(d) 

11 A completed case inventory document 
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6.0 INSTITUTIONAL CONTROLS 

6.1 Classification Exception Area 

LINDEN, NJ 

A request will be submitted for a groundwater CEA. The establishment of the CEA will 
define boundaries of the property where localized groundwater quality standards for Class 
II-A groundwater will not be met for an indeterminate duration. Most of the supporting data 
on the hydrogeologic characteristics of the site as well as on the nature and the extent of 
groundwater contamination have been provided in previous reports to the NJDEP. A copy 
of the draft CEA is included in Appendix D. The geographic coordinates of the CEA will be 
obtained by a professional surveyor subsequent to the installation of the barrier wall. The 
final CEA document, including electronic data and meta data, and the CENWell 
Restriction Area Permit Fact Sheet form will be submitted to the NJDEP with the RAR. 

An application for a groundwater remedial action permit will be submitted towards the end 
of the groundwater remedial action, i.e. after construction of the SBCW and groundwater 
management system is complete and hydraulic control has been demonstrated to meet 
the remediation goals, typically for one year. An application for groundwater Class 111-B 
aquifer designation is being prepared and will be submitted to the NJDEP under separate 
cover. The Class 111-B designation is appropriate because of the saline character of the 
site groundwater. TDS and chlorides both exceed the applicable criteria. 

6.2 Draft Deed Notice 
Institutional and engineering control measures are proposed for the property. A copy of the 
Draft Deed Notice is included in Appendix E. Institutional controls will provide notice to 
future owners regarding the location of the contaminants and limit human and 
environmental exposure to the contaminants. Table 2 presents a summary of the soil 
samples collected from the site that exceeded the NRDCSRS. 

The final deed notice application, exhibit maps, and maintenance plans will be completed 
subsequent to the construction of the engineering controls. A licensed professional 
surveyor will be used to prepare the metes and bounds locations of the subsurface barrier 
wall and property boundary with soil contamination above the NRDCSRS. 

Pursuant to N.J.S.A. 58:108-13.1, the compliance and effectiveness of the institutional 
and engineering controls will be monitored. A written certification that the institutional and 
engineering controls are being properly maintained and continue to be protective of public 
health and safety and the environment will be submitted to the NJDEP every two years. 
Maintenance will be conducted as necessary to continually maintain the integrity of the 
engineering controls. The results of all inspections and maintenance and any disturbances 
of the controls will be documented in a logbook that will be made available on site to the 
NJDEP upon request. 

Because this is a restricted use remediation that employs engineering and institutional 
controls as a remedy for soil contamination, a remedial action permit will be obtained. The 
engineering controls and deed notice will be in place before the application for the soil 
remedial action permit is submitted to NJDEP . 
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7.0 REMEDIAL ACTIVITIES AND SCHEDULE 

LINDEN, NJ 

This RAW describes the following major remedial action components, which will be 
implemented in the order shown below: 

11 AOC U and AOC IIRM 
11 Slurry Wall Containment System 
" Groundwater Extraction & Treatment 
• PDM I Soil Cover 

Following construction of the major remedy components, the following additional activities 
will be performed: 

• Remedial Action Report 
'" Site Closure (Remedial Action Permits) 

The preliminary schedule for these remedial activities is presented in Figure 10. 

7.~ AOC U and AOC IIRM 
The detailed design and implementation work plan for the chemical treatment of free 
product in AOC U and AOC I is presented as Appendix A to this RAW. This remedial 
component is presented as an IRM, so that it can be approved and initiated independently 

• 

and ahead of full RAW approval. It is anticipated that the duration of this IRM will be two • 
years. This remedy component can be initiated and completed first because it is has a 
complete detailed design and no additional pre-design investigations are required. 

7.2 Slurry Wall Containment System 

Additional pre-design investigation work is required before the detailed design of the 
perimeter slurry wall can be completed. The POl Geotechnical Investigation Work Plan for 
the slurry wall is presented in Appendix B of this RAW. The POl field activities can begin 
immediately upon NJDEP approval of the POl Work Plan. Following the field work, a POl 
Geotechnical Report will be completed and the resulting data will be incorporated into the 
detailed slurry wall design. The detailed slurry wall design will be submitted to NJDEP for 
approval prior to initiation of construction. 

Following NJDEP approval of the detailed design, a Bid Package for the slurry wall 
construction will be prepared that includes the detailed design, construction specifications, 
and contractual terms and conditions. After pre-qualifying a short list of eligible bidders, 
DuPont will conduct a site walk and host a pre-bid meeting. Bids will be evaluated by 
DuPont and a construction contract awarded. Upon approval by NJDEP, DuPont will 
mobilize the construction contractor to the site to construct the slurry wall as designed. 

7.3 Groundwater Extraction System 

Construction of the groundwater extraction system will begin following construction of the 
slurry wall containment system. Additional pre-design investigation work is required before 
the detailed design of the groundwater extraction system can be completed. The proposed • 
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7.4 

7.5 

PDI Aquifer Testing Program is presented in Appendix C of this RAW. The PDI field 
activities can begin immediately upon NJDEP approval of the PDI Work Plan. Following 
the field work, a PDI Aquifer Testing Report will be completed and the resulting data will 
then be incorporated into the detailed groundwater extraction system design. The detailed 
design of the groundwater extraction system will be submitted to NJDEP for approval prior 
to initiation of construction. 

Following NJDEP approval of the detailed design of the groundwater extraction system, a 
Bid Package for the groundwater extraction system will be prepared that includes the 
detailed design, construction specifications, and contractual terms and conditions. After 
pre-qualifying a short list of eligible bidders, DuPont will conduct a site walk and host a 
pre-bid meeting. Bids will be evaluated by DuPont and a construction contract awarded. 

Upon approval by NJDEP, DuPont will mobilize the contractor to the site to construct the 
groundwater extraction system as designed. After approximately one year of system 
operation, a Groundwater Remedial Action Permit application will be submitted to NJDEP. 

Capping I Final Cover 
PDM placement at the site is currently ongoing. As part of the remedial Action (RA), PDM 
will be placed across the entire redevelopment property to raise the site elevation as 
necessary for future development. It is anticipated that some final grading of the PDM will 
be required subsequent to the construction of the total containment system. In addition, a 
minimum of 12 inches of material (PDM or other), which meets RDCSRS, will be placed 
on top of the graded PDM. An additional six inches of topsoil and seeding will be added, or 
the site may be paved, depending on the near term redevelopment plans for the site. 

Remedial Action Report 
A RAR will be prepared that addresses the AOC U IRM, the slurry wall and the 
groundwater extraction system. The RAR will include the final Deed Notice and the CEA. 

7.6 Site Closure 
In order to obtain site closure, DuPont will request a soil remedial action permit after the 
slurry wall has been installed. A groundwater remedial action permit will be requested after 
the groundwater extraction system has operated for approximately one year and 
demonstrated performance. Upon review and approval by NJDEP, DuPont anticipates 
receiving a response action outcome (RAO) for site soil and groundwater. 

7.7 Deliverables for NJDEP Review 
The following deliverables will be submitted to NJDEP for review or for informational 
purposes: 

• PDI report for slurry wall 

• PDI report for groundwater extraction system 

• Detailed design of slurry wall 
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• Detailed design of groundwater extraction system 

• Construction Plans 

• Health and Safety Plan 

• CQA Plan 

• Perimeter Air Monitoring Plan 

• Soil Reuse Plan 

• Permits 

• Waterfront Development/Upland Waterfront Permit 

• New Jersey Pollutant Discharge Elimination System 

• Treatment Works Approval 

• Stream Encroachment Permit 

• Well Drilling Permit and Well Certification Forms A & B 

• Well Abandonment Forms 

• NJ Discharge to Groundwater Permit by Rule 

11 Remedial Action Progress Reports 

• Remedial Action Report AOC U and AOC IIRM 

11 Remedial Action Report for Slurry Wall, Groundwater Extraction System and 
Capping I Final Cover 

• Remedial Action Soil Permit (subsequent to construction of slurry wall and 
soil cover/cap) 

• Remedial Action Groundwater Permit (subsequent to one year of operation) 

7.8 Schedule 
The preliminary schedule for the RA activities has been developed and is presented as 
Figure 10. The RA will be conducted upon receiving NJDEP approval of the RAW and 

other required approvals. The schedule is partially dependent on major milestones for the 
site redevelopment and reflects DuPont's commitment to proceed with implementation of 

the remedy in an efficient and streamlined manner. 

Within 30 calendar days after NJDEP approval of the RAW, the RA schedule will be 

revised to identify the projected month and year for the initiation and completion of each 

task. Construction activities will be coordinated consistent with seasonal variations, 
weather conditions, redevelopment activities and site access. The revised schedule will be 
submitted to the NJDEP. 
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1.0 INlRODUCilON 

The · D~:~ Pont Grasselli facility in Linden, New Jersey, (GrasseUi) is initiating a 
voluntary environmental investigation. The investigation will consist of ·a Remedial 
Investigation (al), a Feasibility Study, and a Remedial Action. This Operational Histocy 
document will be used as the buis for preparing the RI Work Plan. The Operational 
History of the Grasselli Facility includes information on both the environmental se~ting and 
the plant history. 

DuPont Environmental Remediation Services (DERS) has:compUed'information on 
the plant histozy starting in 1885 - when the Grasselli Chemical Company acquired the 
facility - until the present. The plant histocy is divided into 10-ycar increments to provid~ 
a detailed chronology of construction activities, manufacturing processes, and waste disposal 
practices. A series of mapi have been prepared to higblight the changes that have occurred 
at the site . 

This Operational ~tory has been developed by utilizing the existing information 
concerning the GrasseUi facility. By coordinating this information into one document, a 
foundation is pl'OYided from which an efficient and effective RI work plan can be 
developed. This focused-approach enablea Du Pont to limit its site investigation on . 
potential areas of concern, which will reduce cosL 
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The growing season is approximately 180 days from mid- to late April to late October. The 
prevailing winds are from . the northwest during October through April and froin the 
southwest from May to September. 

2.4 ·Topography and Drainage 
Within Union County there are twO main topographic features: the Watchung 

. Mountains which are on the western border of Union County, and the gently undulating 
plain which starts on the eastern side of the Watchung Mountains and slopes to the 
southeast. 

The Watchung Mountains attain a· maximum altitude of about SSO feet and the 
elevation of the rolling plain adjacent to· the mountains is 150 feet and slopes to the 
southeast to sea level at the Arthur Kill. Much of the elevation of the Grassclli Plant .is 
under 10 feet above mean sea.level, as it is situated within the plain by the Arthur Kill.' 

Union County bas five major drainage basins as depicted in Figure 3. . They are: 
the Passaic River Basin, the Raritan River Basin, the Rahway River Basin, the Arthur Kill 
Drainage Basin, and the .Elizabeth River Basin. The Orasselli Plant is in the Arth~r KiU 
Drainage Basin. ~t is drained by perennial tidal streams which follow approximately 
preglacial buried river channels. Published hydrologic data on. the Arthur Kill Drainage 
Basin does not exist as best as DERS can determine at this time, although statistics have been published by Langbein and others (1947) on the neighboring Rahway Drainage Basin. 
Langbein reports that tb~ Rahway Drainage Basin bas a stream density of 2.02 linear miles 
of stream per square mile of land area, a principal stream Jengtb of 19. miles, a mean altitud~·or 204 feet, ~nd a surface water area of 0.2 square miles. The average flow (1921-
1966) of the Rahway River, which drains an area of 40.9 square miles, is 43J cubic feet per 
second. The hydrologic characteristics of the Arthur Kill Drainage Basin may be similar to 
the· Rahway Drainage Basin, although its drainage area is less than one-quarter of the 
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~ahway. The. streams that drain into the Arthur Kill (in the portion relevant to the 
GrasseJli Plant) include ·Piles Creek, Morses Creek, and Half Bushel Creek. 

Figure 3 is a map which depicts flood-prone areas near the Grasselli Plant. It shows 
that .the eastern JK>rtion of the Grasselli property along the Arthur Kill and Piles Creek is 
prone to flooding, most likely due to tidal surges from t~e Arthur Kill and heavy 
precipitation which causes peak flow periods in streams of_the Arthur Kill Drainage Basin. 

To determine when the GrasseUi Plant may have been subjected to flooding, 
· searches were ·made to determine the· closest fresh and salt water gauging stations to the 
plant. The closest ~eshwater gauging station is on the Rahway River at Rahway Station 
1395. The United. States Geological Sur:vey maintains records for this station. Appendix 
A is a· printout of discharges in cubic feet per second ( cfs) which exceed the. base discha~~e 
of 600 cfs for Station 1395. Gauging records have been kept annually from 1921 to the 
present, and are taken continuously throughout. the year. Historical sea level elevation data 
has been .ordered from the National Oceanic and Atmospheric Administration (NOM) 

~ . . from the closest gauging stations to the Grasselli Plant which are Battery, New York, and 
Sandy Hook, New Jersey. The combination of peak fresh water flow periods, coupled with 
the peak sea level elevations, will be uied to speculate when flooding most likely occurred 
at the Grasselli Plant. Sea level elevation data has not been received· by DERS at this 
time. 

2.S Geoeral Geology. 

The Du Pont Grasselli Plant is located within the eastern mast portion of the 
geologic Newark Basin. TJUs basin was produced during the late Triassic Epoch by down 
faulting and is part of a series of northeast-southwest trending basins in the Piedmont 

. Plateau from Nova Scotia to . North Carolina. The . Newark Basin is comprised of 
sedimentary rocks and basalt flows· of the early Jurassic and late Triassic periods 
(approximately 1~ million years ago). The basin dips to the nonh forming a wedge 33,000 
feet thick. 
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Underlying the Passaic Formation are older sedimentary Triassic age rocks of the 
Stockton Formation. This formation is approximately SSO to 2700 feet thick and is 
eomprised of sandstones, conglomerates, siltstones and shales .. Unconformably underlying 
the Stockton Formation is the Wissahickon Formation, primarily composed of schist and 
gneiss of early Paleozoic age. Figure 4 presents a· general.ized stratigraphic. section of the 
GrasseiU Plant. 

2.6 Oenenl Hydrogeology 

Based on Du Pont's geotechnical boring Jogs, depth to the water table ranges from 
2-10 feet below ·ground surface at the GrasseUi Plant. Anderson {1968) prepared a water 
level contour map (Figure 5) of the Rahway area. This map shows that the movement of 
groundwater is generally easterly toward the Arthur KiD and tributaries of the KiD. The 
groundwater that flows beneath the GrasseiU phint probably mimics the regional flow 
pattern and discharges· to the Arthur Kill and to local tn'butaries such as Piles Creek a~4 
the Rahway River. 

Figure 6 depicts the typical water table fluctuation for a well in Union County from 
1943 to 1969. Nemickas (1976) reports that the water table in Union County genenlly 
rises from the end of October to the middle of April when evapotranspiration is at its 
lowest, and declines from April to October when discharge exceeds recharge and· 
evapotranspiration is at its highest. The depth of the water table conditions wty, but are 
known to extend into the Brunswick Shale as reported by Anderson (1968). 

The moSt productive water supply weiJs in. the area are tapped in the Brunswick 
· Shale and stratified giacial drift. According to Anderson (1968), 90 percent of the wells tap 
the Brunswick Shale and 10 percent tap stratified· glacial drift. The availability of 
groundwater to wells in the Brunswick Shale is controlled by secondary features such as 
fractures and joints. The more numerous the secondary featufe8, the greater the potential 
for productivity in the well. Typical statistics for weJI tapping the Brunswiclc Shale in the 
Rahway area are listed as follows: 
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URAMEIER RANGE AY&RAGs 
Depth (Feet) 60-1,566 218 
Yield (gpm)' 2-660 15 
Specific Capacity 
(gpmi'ft of drawdown) 0.1~ 2S 2.2 
Temperature °F (wells 0-800 ft) 559 

1ren1perature 0lr (wells >800 ft) 70-9()0 

NOTE: Wells Jess than 6 inches in diameter 

2. 7 Groundwater au.Jity 

The quality of groundwater in Union County frOm Pleistocene deposits is generally good, although it is not readily available to water wells in sufficient quantities to be productive, except in stratified glacial drift. Groundwater pH ranges from 6.4 to 8.5, the average hardness is 137 mg/1, the average sulfate. concentration is 6S mgll, and total dissolved solid content averages 256 mg/1. 

The Passaic Formation (Brunswick Shale) produces potable water in abundant quantities; therefore, it is the major water supply aquifer ~ Union County. This aquifer has a tendency to' have iron and manganese in concentrations above the limits set by the New Jersey Department of Public Health (0.3 mg/1 and 0.05 mg/1, respectively). Nemickas (1976) · reports that sulfate and total hardness may exceed aUowable standards, especiaUy as dissolved solid content increases. The pH of groundWater frcim the Brunswick Shale is similar to the pH of groundwater from ·Pleistocene deposits, ranging from 6.3 to 8.5. 

2.8 Soi.la 

The soils of the G~IU Plant and surrounding area have been mapped by the U~S. Soil CoaselV8tion Service (U.S. SCS). The latest mapping of the area was done in 1983. Figure 7 depicts the areal distribution of soils at the plant. The soils at the. plant consist of t~ree main categories: the Sulfihemists and Sulfaquents, the Udortbents, and Urban Land. The majority of the soil at the property is Urban Land. The definition of Urban 
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Land as defined by U.S. SCS is, "areas which are more than 85% coyered by impervious structures such as pavements and building ... and the uncovered portions, as a rule, have been disturbed so that natural soil profiles no longer exist. • · The Sulfihemists and . Sulfaquen(S are generally deep, poorly drained .soils subject to tidal flooding. . The Udorthents are characterized by variable fill m~terial, although dredge material is the most prevalent. Complete descriptions or these three soil types ire presented ui Appendix ·:a. 
2.9 Surrounding Land Use 

The present land use surrounding the Grasselli Plant is industrial. Figure 8 f;lepicts the neighbors immediately adjacent to the plant, they are: the General Aniline Film (GAF) Company, who operate a .chemical manufacturing facility,· Conrail. railroad lin~, and the Public Sei"Vice Electric and Gas Company who operate an electric generating station. Immediately to the east of the Grasselli Plant is the Arthur Kl1~ which is heavily used by sea-going vessels to ship goods. 

The laind adjacent to the property (to the south and west) is owned by the GAF Corporation. GAF acquired the property iri 1964 from the U. S. Government -- which operated the. plant from 1941. The original owner of the property was L G. Faben, a German chemical manufacturer. From.1911 to the present, various chemicals have been manufactured on this property. Major products manufactured have been dyes and piglnents, surfactants, and phenolic compounds. Approximately SOO different chemicals have been manufactured at this facility at one time or another. There is a landfill on the property and it is not known whether the U. S. Government or L G. Fabcn ever used it. However, this landfill was used by GAF for the disposal of bulk and drummed chemical waste from 1964 to 1971. Current hazardous wasteS generated by GAF include benzene, halogenated benzenes, dioxane, dichloroethene, phenol, propylene oxide, and silver. The NJDEP inspected the landfill in i981. They reported that the area was covered with smaU lab jars. Also, many severely corroded drums were obsetved protruding from the ground of tbe . landfill. Several hundred severely corroded and empty drums were also observed along a water ditch that runs by the landfill . 
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Process wastes generated at the site are collected in unlined earthen ditches. The water in tbese.ditcbes is collected .and treated prior to discharge .to the Arthur Kill. ·The · NJDEP inspection of the landfill also noted several ar.eas in these ditches that indicated heavy contamination. 

GAF is in the process of conducting a RIIFS at the site. This work is being completed under an Administrative Consent Order from the NIDEP. Prior investigations have discovered the presence of "phenolic oil" floating on the groundwater table under .tbe site. Also, the presence of dioxins at the plant hu been determined. 

A review of the NJDEP files did not provide information on the environmental quality at the other surrounding properties. No other surrounding property owner is currently undergoing a state mandated investigation . 
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Manufacturiog Processes 

Several new chemicals were introduced during this decade. These chemicals were: ' . sulfuric acid (1890 by the chambers process), sodium thiosulfate (1896), sodium bisulite 
solution (1896), sodium sulfide (1897), ·blue vitriol ~ also known as copper sulfate (1890), 

. and sodium sulfite crystals (1899). The process for manufa~turing phosphate acid was 
discontinued in 1895. 

Waste Disposal Practices 
No information on waste disposal practices is available for this time period. 

3.3 1900-1909 

CoDStruction Activities 
Construction that occurred on the site during 1900 to .1909 included the followin~: 

Power Plant Number 2 was built in 1906; 
Number 1 and 2 Hand Systems for .the manufacture of hydrochloric acid and salt cake were constructed before 1906. Mechanical Systems Numbers 3 and 4 were constructed in 1906; 

. Sulfuric acid Chamber System Number 3 was constructed in 1905; . Construction on the sulfuric acid conta~t Q-"Verem• was started in 1905. 

Manufacturing Process 

This period showed rapid growth in the types of chemicals produced. New ' . . 
introductions during this decade were: lead acetate (1900), acetic acid (1900), Jithopane 
(1!~01), sodium acetate (1903), nitric acid (1903), sodium phosphate (1903), stannous 
bichloride (1904), hydrochloric acid. and salt cake (before 1906), lead arsenate (1907), 
bordeaux mixture (1901), zinc battery anodes (1907), zinc sulfate crystals (before 1909), 
Glauber's salt (before 1909), mixed a~ids (before 1909), lime sulfur solution (1909), and 
stannous chloride (1909). The manufacture of blue vitriol was discontinued in 1908. 
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3.5 1920-1929 
Construction Actiritics 

Construction activities for 1920-1929 included the following: 
. ·In 1925, the concrete· road that connects the plant to the main highway was constructed; . 
· In 1926, a brick office building was constructed; In 1927, sulfuric acid Chamber Systems Numbers 3 and 4 were converted to ammonia oxidation. In 1929, Chamber Systems Numbers 5, 6, and 7 were converted to ammonia oxidation; · In 1923, sulfuric acid Contact Systems Numbers 1 and .2 were constructed. The GJe~ns FaDs rotary burner for these .s)1tems was installed in 1927. Contact System Number 3 was constructed in 1926 and Contact 'System NWQber 4 was constructed in 1927. · 

The 1920s saw the introduction of the following chemicals: manganese sulfate (1920), aluminum chloride solution (1921), aluminum sulfate (1922), sodium silico fluoride (1923), sulfuric acid (1923 by the contact S)'Stem process), aluminum chloride crystal (1923), plant food (1927), hydro tan (1923), propionic acid (1928), Duclean #1 (1929), and zinc . skimmings· (1929). In addition, nitric acid was purchased in bulk and repackaged (1929), and iron drums (1922) were manufactured. 

Chemicals no longer produced were: sodium ·acetate (1920), nitric acid (1929), bordeaux mixture (1920), zinc sulfate crystals (1928)~ ammonium chJorlde (1923), manganese . . sulfate (1920), hydro tan (1928), and propionic acid (1928). 

Waste Disposal Pral:tb:l 
Information, on the disposal of waste materials at the plant, is not available for the time period before Du Pont took over operations in 1928. 

. h of 1928, phosphate plaster (CaS04 with 2-3%. phosphate residual), silicate mud (sand, filter aid, and minor quantities of sodium silicate}, Hypo mud (diatomaceous earth, sulfur, carbon, and rust particle$), and sodium sulfate salt cake were disposed of by pumping 
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Waste Disposal Pract:ices 

No new wastes were being disposed ofduring the 1930s. The same materials were 
still being pumped into the marsh as in the 1920s. . . 

3.7 1940-1949 

· Coastructioa Activities 

ConstructiOIJ activities for 1940 to 1949 included the followini 
· The C & R Office BuDding was constructed in 1948; 
· Sodium silicate Fumaee Number· 1 was dismantled in 1940. Furnaces 

Numbers 2 and 3 were rebuiJt in 1945; 
• In 1940, Sulfuric acid Contact Systems Numbers 3 and 4 had three tube 

stills installed to the so3 conversion pan. In 1941, a fourth tube still wS:S 
installed. Chambers Systems Numbers 5 and 6 were rearranged ·in seri~ ·in 1945. · 

Manufacturing Processes 

The 1940s saw the introduction of many new chemicals, as well as the discontinuance · 
of many others. Those chemicals introduced ~re: TMA acid (1940), Oame retardant •CM• 
(1941), ammonium sulfamate (1941), sulfamic acid (1941), ammate.weed killer (1942), Jorol 
chloride (1943), chloral (1944), DDT and its formulatioas (1944), IN 6065 (1945), benzene 
hexachloride (1946), lexone 50 (1946), marJate 50 (1947), marlate 80 (1947), cotton· dust 
(1947), methoxychlor and its formulations (1947), screwworm smear (1948), Duclean· #4 
(1948), Ooral dust (1948), daicy cattle insecticide (1949), rose dust (1949), and vegetable 
garden dust (1949). In addition, processes for the recovecy of hydrogen chloride and 
chJorobenzene were staned (1946). Potassium silicate was repackaged (1946) • 

Chemic:als no Joilger·in production were: sodium sultide (1948), lead acetate (1948), 
Glauber'~ Salt (1948), lime sulfur solution (1949),- smok~ screen mixture (1944), TMA acid 

. (1942), IN 6065 (1945), benzene hexachlorid~ (1948), lc:xone 50 (1948), and cotton dust 
(1948). Also, iron drums were .no longer manufactured (1948). 
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Watc Dilpaal ~ 

During this •.!me, a s!nall pond was con.~truc~~.d in the northern po::t!~r.: -:~ ·.~·: :·~~~~ 
for the disposal of a~':'"':.'!:.<> waste$ from the pr00uetion _of chlorone~ and ~et~o~.o-:'-!.~'.:1:. 
The pond li!Ung was not impervious. These wastes were pum~ ~l.!to th~ oon~ a~1 ~''-:-.w~~:. . . . . 
to evaporate a!'ld seep into the grou~d. 

· Pumping into the marsh continuer.'-

3.8 .19SC-19S9 

~AdMde& 

Constroction activities for 1950 to 1959 inc!udc the following: 
· The ·warehouse was constructed in 1952; 
· The power plant was rearranged and modernized in 1958~ · AfJ.I!! ·.'~~ ppwer plant was rearranged, Power Plant Number::; ,.,.~~ ~~D.ti.nt•.ed; · In 1950, the process for manufacturing ammat~ weed ti.ller WM c:C\r.:-.":'?~~.c '.rom a batch operation to continuops operation; 
· In ~958, hydrochloric acid mec.~ .... 'lical system n~r 6 was constl'':m~tec~ 
• Sodium sili.cate Furnace Number 2 VI!! rebuilt in I9SS. Furnat:'-~ Xttmf.:\!.r 

3 was rebuilt in 1957: . 
• . Jn 1950, sulfamic acid crude facilities were expaDcfed and the tech..rtir.a.! 

grade acid manufacturing process wg.o; convertCCi_ from batch to con~int.'O!.l.'l:; · In 1953, the prOcess of. manufacturing sutr'Urlc acid W&.'l ~hang{"..d ~t'\ ~he Monsanto process. Operating contact systems were cliscontim.:ed. 

· Manuf.acturiag Proeeases 

'fh...e 19501 was another decade of expansion. New chemical~ manufactured w~rc: 
Marlate 2wMR (1950), phenothiazinewlead a..rsenate nilitture (1950), daily barn spray (!9.$0). 
_tomato dust (1950), fruit tree spray {1950), ar.i4Klle (1950), Duclean #S ~~-(\~!.;, c!orna!lt 
spray oiJ · (1952), soil cond!tioner W {1952), crab grass killer (1952), Trimet.\v!ami~e· '"·~C: 
(1952), strontium compounds (1952), flame retard~!\t Xwl2 (:.?53), f'ritted trace e!e!!tt'!!lt<~. 
(1953), I&D scecl protectant (1953), livestock spray and cl!p (1953), ~il c:oD&~on~:- :J 
(1953), aphid and mite spray (1953), sol•J.b!e piant food (1953), sulfuric acid (!953 ~ tJ:!~ 
Monsanto process), vitamin D3 crystal in ·oil. (1954), del.sterol (1954~ st'i!,-)ilizec! -;·.•'.!:.~: 
trioxide (1956), parazate liquid (1957); and reagent gr~ ammoruwn hyd_rom~ ('.957) . 
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Chemicals that were no longer produced were: · sulfuric acid (chambers and contact systems 1953), sodium sulfite crystals (1957), sodium phosphate (1950), mixed acids (1954), barium chloride (1953), acetic acid (1950), sodium m~tasilicate (1952), detergents (1950), nitrosylsulfuric acid (1950), lorol chloride {1954), chloral (1954), DDT (1954), screwworm smear (1950), Duclean #4 (1954), floral dust (1955), rose dust (1955), vegetable garden dust (1955), phenot~e-Jeid arsenate mixture (1950), daily bar:n spray (1952), tomato dust (1954), fruit tree spray (1955), Duclean #5 (1951),. dormant spray oil (1952), soil conditioner W (1952), crab grass killer (1955), Trimethylamine-He (1958), fritted trace elements (1953), I&D seed protectant (1953), livestock spray and dip (19.53), soil conditioner D (1953), aphid and mite spray (1955), soluble plant food (1955), vitamin D3 crystals in oil (1955), and deJsterol (1958). 

Waste Disposal Prac:ticea 
In the 1950s, strontium sulfide and strontium nlt~te mud ( coa~ coal ash; and celestite residues), were also pumped into the marsh along with the other materials. The pumping of phosphate plaster was discontinued in 1950 • 

3.9 1960-1969 

Construction ktMtiea 
Construction activities for 1960 to 1969 included the following: 

.. o The Power Plant Number 41 boiler was put out of service in 1960. In 1961~ the old Power Plant Number 3 was converted ilito abops and a truck . garage. The old truck garage was then ctiscontinued; . The Jaboraco.ey offices were modernized in 196.5; • The contact stack was ~ended in .1968 as a poUution abatement method. The organic waste disposal facility incinerator was constructed in 1968. 'Ibis incinerator· was not in operation at this time, due to tbe cost of fuels; . 
• In 1969, Change House NumberS was modernized; 
o Sodium styrene sulfonate manufacturing capacities were increased in 1963, 1964 and 1969; 

o DMHA capacities were increased in 1962, 1966, and 1967; so3 manufacturing was expanded in 196S; 
o In 1961, tbe facilities for manufacturing sulfuric acid from molten sulfur were instaUed. 
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The 1960& saw the introduction of: sodiU!'l styr.·~·:le Sl.'.!C~nn~ (!%: ;.:-r-, • 
dimethylhydroxyamine (1%1 DMHA), sulft.,ric acic! (!%! by the .mt'!~n ~uL"..t.r. p~-:-e~) • 

. dimethyl sulfate (1962 OMS), acetamid.oadamar..tane (1964), !:)'!M!etre! (~.%4), so~•r',.:·· .~ ·· · 
methylamines (1964),. demosan R funzj~-1e (!965), reagent grnde !o~::~ ::..ck! :~.'?c: . repackaged only), llnd chloroneb (1965). 

'lbe foUowing chemicals were discontinued: stannous cb..~ride (?.~), a!·.~::.•.:.n·.~:-~ cblo.ride ceysU~ls (1967), the repac:kagi~g of nitr;c acid (1964), amydrot~ tl..'!!r:r.onia (!9f4), 
the repackaging_ of potassium silicate (1963), and parazat.e UqtUd (1SV'.l4). 

Wate Di&pcsal Practices 

During the 1960s several new waste3 were handled. A1C!3 a.oo b.)·c:toohlot.c n~d ( . ·wutes were discharged into a diked area in the southern portion of t:'le y)la'lt h 1~·. . Approximately 8000 gallons of this waste were disposed. of in tbi.4; mar..ner.. AOO, ~~·v•!·~~~ 
·(which had degraded) wr.s <V.sposed of by dumping it onto the grounr.! Lll the nort.~':l~~:~. 
portion of the plant. 

The DMHA process generated aqueous wastes. These wastes were :;tored m t\r~r. . . . . 
. .. hypalon lined ponds which were constructed along the southern bountl ... ,r.v o{ the o~~n~. 

. . 
' .. .. After a sUfficient volume of waste· had accumulated in the ponds, the wast.e was loaded i".to 

barges. and disposed of at sea. This procedure was conC:ucted ~r a !"emlt frol!l ~i,e 
Army. Corps of Engineers and subsequently, the U. S. !r.vLronmenta! })~tectio~ Ager...('?· 
Aqueous .waste from anisole manufactur~g wa.~ :-:~~ cl.!sposed of a!oll.!!' 'vi":~ ~'lc D:v.:T:-!./\ 
wute. A small amount of 12queous was.ee f.rom SSS a.oo M..A "':Wl\.!fuct!.!~~".lg rnay hs~ ~,;.=:t 
dis~ of with tbe DMHA waste. 

1be process of manufacturing DMS generated pipmz Md ~ ~.Eo~c!i.~g t~:1t 
became contaminated with the chemical. The$e p~~~ of tq,ui!'mett.t we.""e ci~.qnt::!rrb~t~(~ 
with i weak ammonium hydroxide solution and were bu..~ecl in !he no~..b.em portion ,,~ ~~~ 
plant. 1U practice was started in the eady 19ros and continued ~m~ 1%'J . 
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Part of the process cf !!!~~, .. ~actur.ing SSS was a distiJla!~o~ ste~. T'l~ (~:t.:··~~~-~" generated aa amount ot s~m bottom.". These conc;i~~ed or ~~···~~~e, ':IJ"JmOI'!t~y~~,.~:·"'"~. 
and tan!. Three tanb. o( this m2~eriaf we!'~ b!.Ui«. in tt'1e ~~~bern !'Odl)~ of t~.e . !"''"'-~ 
between ~960 and !971. 

Prior to 1960, sulfur used in tl-.e manufacture of su!f-uric acid wts r.torer.l t~ ": ·~·.·:;·.· 
pile. Due to p~,- changes. solid sulfur a no lot~gf"..r ~·~ ~or the ~··.!fu.~c n~~.: process. Therefore, the !)ractice of storin; su.t.r-ur on the zrou.11d wm cUs~n~tnuoo. T':r: 
aqueaus wasteS were still being dispoEI-"4 of in the marsh. 

3.10 1970-1979 
CoaatrucdoD Admtiel 

The aortbem area office buildin: was: coc.~truc'ted in -1970. The i~cmer!\~0=:", \'\'~t:'.~ 
bad never been operated, was alsQ dismantled in 1970. 

Chemicals introduced in th~ 1970s were: Luclox (1971), for!l'.rt~ll!:lyde (~~~). aN~ 
ammonium thiosulfate (1972). 

Chemicals that were · no longer produ~ were: "-..!:,,... t'lo.: ....... ,r........ (11VY"'' \ii~U'.&.£~ !J.J.AV•\Ia....J,t..C.'-t:i ,.'>".',....,, 
hydrochloric acid and salt cake (1971), sodium silicate (1975), mar!ate SO (1977), rM!b.~P. 
8() (1977), methoxychlor (1977), daily cattte insecticide (1977), mll!il!te 2.-:\ID. (1977), . 

' . strontium eompoWlds (197.5), ammonium hyd.ro:cide reagent (197~). Y.Y~!um styrene su!roo.~~e 
(19'72), acetami«Joacfl.m&D:tane (1974), symmetrel (.!974), De!.'.lOSa!l R ft~-:-~.dce {~97i). r.o~c 
add -smt (197'7), chlomneb (1977), and Ludox (~.97~\ 

Waite Dispalal Praaica 
Duririg the 19705,. ~~ .. of the aqueous wa.~tes that were beblg pum.ped in~ them~~::, 

:~~ ~topped· (tlle sodiUm sulfate salt cake in 1977., the hypo mud in 1.m, !he strontittrn 
· niua~ mud in .19751 the .sill~te m~ in !97S, and the s•rontium $L\!flde!. ~~ l~S). 
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. The discharge of chloroneb and methoxychlor wntt~-. were s~oi-'7"'-:~ ~:-·. ~m. 0--. 
ponds were 'dismantled and de!r.ventoried by Rollins Environmentt.1 X! !~g. 

In 1970, the dredgings from t~ se.ttling pond& of outfall 008 '\overe !em('V~ !!'~~~ ;:·le . 
. 

pond and placed on the growid with no dilcm to contain runoE. Th:.!: p!'aet:c. ; wn-:-. 
continued throughout the 197~. ~d! 1980. 

In 1978, drums of ole~ (SOJ), whic;h had trozen,. needed ~ ~ ~5:r.~. ~f. ":.1.\r. 
WU accomplished by placing the drums In S ~ole, ,uncturin~ the ruu;n.~, l\!ld t,'::len Ct' -~ . ...:~~ 
them with limestone. 

In 1978, the tanks containing the SSS still bottoms were excavated a!lc'. deai:\f.'..<:~. '=':r· 
RoUins Environmental. All of the conte~t< or the tan!al were removed by R.cm.!l'I. 

Aqueous wa5te from the formaldeb.~ mar.ulact~g p~ wn'.! rembved· ~or ~r::
site disposal by RoWas-Purle. Rollins-Purle took the ·WMt~ to Logan Township, N~" 
Jersey, for bio-degr~tion. Rollins-Purle also removecl adamantane !.co.omerl.?..er wa!:+.e :.or 
chemical treatment and incineration at their LOgan TOW!3Ship facility. 

Hexane/methanol filtrate from the AAA process wa-; •.!!c~r~tee :~ E-:!:,oonne, Yt:J~r,. 
Jersey, by Criterion Tank Cleaning. Criterion Tank Oeaning il&o removed tl'...nrei.r.' :.~t:"'~. 
the organic area waste pond, l,.udox fdter aid slurry and off quality prod tit, . ?.nc! ~~!'..'.:".') 
si~cate filter mud slurry for disposal in a sanitaey land.t.ill L'l · EdJ..IIj()FJ. New J e'!:'!.~'· 

· Also disposed of iD t~ . sanitary landfill in Edison, N~·:' Jen-.ey, ~! :Sli"'~"~~~.'~ 
Disposal. owcre aluminum chloride and n!uminum oxide, Ludo! poli.~!lt~g fJ~!' ~ur.':., "'r..r: ~:.:;• 
triah generated at the planL 

aaAVIIftAA .. AA •• 



. : .;•. 
.-...._/ 

No new facilities were constriacted du.ring the· :~zer.. ~:a! p~.r.es ~ .. ,. 
diSmantled during this pe!'iod. 

Malluf.acturiDc ~ CLIC:I 

. The 19805 saw the dec!ine of chemical production at Gra.c;selli. No T!.~ c~er:'liC~:.!. 
were introduced. 

AluminUm cbloric!e solution (1900), BJuminum su!!'.~~·~ (~~1), Ducle~n #1 (l~~~), 
DucJean #2 (1984), sulfuric acid reagent (1984), Nitric ac:ii. ~..agent {1984), hydroc~.~orie 
acid reagent (1984), tlame retardant •CM" (1982), ammonium sulf.amate (19~). su!far.n~"- e.c:c: 
(1982), ammate weed killer (1982), aniso!e (1981), flame re!~.~ant X-12 (~~), $C!'·:·.~o ... <t 
of metbylamines (1981), DMHA (1987), and formaldehyde (1989) were no Jonzer. p!'CC.I.1c-Y.t 

Waste. Diapaul Practices 
In 1983, decontaminated piping and scaffolding fro~ the DMS process were ~I) 

longer buried in the ground. In 1987, the DMP.A ~tOCe.'lS Was di~ntinuecl; ~e~r.or"'!, 
the DMHA wastes were no longer barged to the sea 

3.12 1990-Preseat 

CollltructioD Aaivitica 

No new construction is planned for 1990. The DMHA ~~~c~u!i'lr, nre~ tc: re!r.,?; 
dismantled. Additional buildings are also being dismantlec' .. 

No new cbem.bls are scheduled for the Gra.uelli p!ant At thlcs t~.rn~.. The o.~:>'··· 
che~cals that ire being produced are sulfuric acid. . am..rnociun: t.biosull'a!e ~'"'~d r.,.xti'.~n 

·bislllflte solution. ChlorosWfonic acid w8s div..ontmued durinz J.990. 
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AU wastes generatel.'! at the p~ant are dis~~,.~ ~y l:~~!"-~...<1 cH.s~,.,'l.' f~c:.·.~~t,. ·. ·
March ot 1990, ~me bur!~t. drums we!~ di.~ve.!(".c';. The~ ·~:"".Zm.-:. ·.·,~:e r"!:T.:'="""f.! ;y Chr.:-: 

Waste Management. No hydrocar.~ns cr hazarrlo•JS ~a~e!'il'!~o:. We!e f_,!.ter.\ a,..,'Xl<:i.:w·t:: ... l.t.h 

these drums. The date that i.~ d-rum.'! were bW'i~ Lo; \!.!!k'nO'\\T,. 

42 

•••v•··"" .......... ·-



··' 

{ 

I 
I 
I 

l 
l 

j 

.I 
J 
J 
l 
J 

4.0 REFERENCES 

4.1 References Cor Environmental·SeUing 

Anderson,. H. R., 1968, Geology and Groundwater Resources of the Rahway Area, New Jersey: New Jersqt Division of Water Policy and Supply Special Repon No. 27, 41 pages. 

E. I. du Pont de Nemours & Company, 1969, Grasselli Works Soil Mechanics/Soil Boring Log Profiles and l.ocations, Sheets 1-4. 

Kummel, Henry B., 1940, 'Ihe. Geology of New Jeriey, Bulletin 50, Geologic Series, Department of Conservation and Development, State of New Jersey, p 15-195. 

Lyttle, Peter T. and Epstein, Jack B., 1987, Geologic Map of the Newark 1° x 20. Quadrangle, New Jersey, Pennsylvania, and New York: · U.S. Geological Survey Miscellaneous Investigation Series, 1-1715, sheets 1 and 2. 

Olsen, P. E., 1980a, 'Ihe Latest Triassic and· Early Jurassic Fonnalions of the Newark Basin (&stem North America, Newark super group) ·Stratigraphy, StTUCture · and · Co~relation: New Je~cy Academy of Science, the Bulletin, v. 25, p. 25-51. 

Olsen, P. E., 1980b, Triassic and Jurassic Formations of the Newark Basin, in Manspeizer, Wa~ren, Ed., Field Studies of the New Jersey Geology and Guide to Field Trips: Ne\vark, New Jersey, Rutgers University Press, p. 2-39. 

Nemickas, B., 1976, Geology and Ground-Water Resources of Union, New Jersey, U.S. Geologictzl Survey Water Resources Inveatigatio'ns 76 -73, 103p. 

. LanbciD, W .B., and others, 1947, Topographic chancteristics of drainage basins: U.S. Geological Survey Water-supply Paper 968-c. 

U.S. Department of ~culture, (1983), Soil Conservation Service, Map and Legend. 

43 

•••v•• ... ·----- ·-



J 

••• • 

·:.- .. • .. 
·:··:··~·= ... '.:.·· .· ''-/ 

Letter, H. . W. McDowell to C. C. Q....,,!es, l & :; :':'-··~ 1'/'' . .,lnzoo,. A!"': !1.. C. C'!!, dated zusnt 

- Plant map aoliJig past anc! !"<sent· P!til!uction and ~b""'"! ._...,., 
• Listing of all p!oC!Jcts w!~."- dsees ot .manufac!:~'!'e. 

• Inactive on-plant Jane! disposal sitt'8. 

· Listing titled 'Industrial anc! Biochemical Oepartmen~ Chnsso!!i l'laQ~ • Rev, 3169 . 

• !Jsti.Dg of historic plant dates and ProdlJCts mant!.factu..r·ed. 

Letter, H. W. Mc.Doweu to R. C. Ot~ lnduotrial Cbelllical< ne,..!'I!Den~ 
Wilmingtoo, dated 4f21m. 

• Summary of current waste disposal pract!te3, bot!--. on and off site. 

Letter, H. W. McDowell to M. R. B~ankeim!up, !CD, W'~ <'.a!ed sm5. 

- ReviJecl on .. ite e.!Jemioal "'"'"' disposal sioe., •!":Ote of 11./5(1! !r.tter. 

Du Po.at Hall of Records. 

Du Pont &Jiaeering Drawing Files 

Orassew Plant Files 
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